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PROCUREMENT SPECIFICATION 
FOR 

TEMPERATURE MONITOR AND CONTROL ASSEMBLY 


1. 8COPE 


1.1 PURPOSE. This specification establishes the requirements for the procurement 
of the Temperature Monitor and Control Assembly, hereafter called the monitor. 

2. APPLICABLE DOCUMENTS 

2.1 EFFECTIVE ISSUES. The following documents of the issue in effect on the date of 
invitation for bids form a part of this specification to the extent specified herein. 


SPECIFICATIONS 

Military 
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MIL-E-17655 

APOLLO GIN 
ND-1002018 
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ND-1015404 


Preservation, Methods of 

Electronic and Electrical Equipment and Associated 
Repair Parts, Preparation for Delivery of 


General Specification for APOLLO Ground Support 
Equipment 

Procedure for Serialisation of Components, 
Assemblies, etc., for APOLLO Guidance and 
Navigation Equipment 

General Specification, Configuration, Process and 
Quality Control Requirements for Suppliers of 
High Reliability Arltieles for Use in Spacecraft 
and Supporting Equipment 
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3. VENDOR ITEM-SEE SPEC CONTROL DRAWING. 
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2. SOLDER PER MIL- S-6872 (ES-2SQ5-I TYPE 2 FLUX} 

USING ITEMS 76 AND 76. 

3. VENDOR ITEM-SEE SPEC CONTROL DRAWING. 

4. PANEL AND CHASSIS ID BE CENTRALIZED WITHIN .010. 

5. DRAWER SLIDE MOUNTING SCREWS AND FRONT PANEL 
MOUNTING SCREWS SHALL BE SUBJECTED 70 TORQUE 
OF 37-40 LB/IN AT INSTALLATION. 

6. MARK WEIGHT OF ASSEMBLY PER ND- ADJACENT 

TO NAMEPLATE LOCATION. 
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b&qui2EM&nts t 

INTERPRET DWG. IN ACCORDANCE W/TH MM.D ‘70327. 


m/7 SHALL BB-A /OX/OX6 TYPE F BAS/C CROSSBAR 
S/i/TCH MOUNTED IN AN ENCLOSURE PER TH/S DBA A//NO 
ALL CONTROL AND SIGNAL L/NES ABE 70 BE A//BED 70 
EXTERNAL CONNECTOBS. “ * 


CCNNECTOBS■ YENDOR SHALL SUPPLY AND A//BE UNfT 
W/TH CONNECTOBS ASL/STED IN THE P/N L/5T. 
CONNECTOB LOCAT/ON JS AS SHOWN ON THE FRONT V/EW 
TWISTED SHIELDED AH BE PA/BS SHALL REUSED 70 WIRE 
THE INPUT AND OUTPUT SIGNAL LEVELS. THE SIGNAL 
LEVELS ABE /42 AND 346. 


TWO COPIES OE SERVICE MANUALS CONTAINING A 
SPA BE PARTS LIST. OPERATING INSTRUCTIONS t 
MAINTENANCE JNSTBUCT/ONS SHALL BE SUPPLIED 
WITH EACH L/N/T. A COPY OP ALL INSPECTION TEST 
DATA SHALL BE SUPPLIED WITH EACH UNIT. 


ISOLATION' POW&B INPUT SHALL BE ELECTB/CALLY 
ISOLATED PBOM THE CHASSIS. BES/STANCE BETWEEN 
CBOSS BAB SWITCH CONDUCTOBS AND PBAME OB BETWEEN 
CB0SS3AB SWITCH CONDUCTOBS SHALL BE /OO MEGOHMS 
M/N/MUM AT 500 VDC. 


EQUIPMENT SHALL BE FREE OFBURRS AND SHARP EDGES 
ON THE EXTEBNAL SURAACE. 


the supplier's name, address, and part number 

MUST BE PLACED ON THE OUTS/DE SUREACE OE THE REAR 
PLATE PER ND-I002IZZ. TENS INFORMATION IS NOT TO 
APPEAR ON THE FRONT PANEL . 


ALL ACTUATOR AND RELAY COILS SHALL BE EQUIPPED 
WITH DIODE SURGE SUPPRESSORS NASA NO. 1896966-290. 


WIRE-USE POLY VINYL !00*C WIRE, NO SMALLER THAN 
24 AWG. 


POWER: THE UNIT SHALL BE OPERABLE OVER A RANGE 
OE JHPUT VOLTAGE OE 22 70 30 VOLTS DC. AC SPARK 
PLUG HILL SUPPLY 27 VDC NOMINAL VOLTAGE TO THE 
UNIT. 


PISE. THE 27 VDC LO LINE SHALL BE EUSED WITH A 
i AMP. FUSE. THE EUSE SHALL APPEAR ON THE ERONT 
PANEL, W/TH THE LOCATION BEING OPTIONAL. 


BLOCKING DIODE : A BLOCKING DIODE NASA NO. 
1896966-012 SHALL BE INSERTED IN THE 27 VDC 
LO LINE TO PREVENT REVERSE VOLTAGE FROM &E/N6 
APPLIED ACROSS THE SUPPRESSION OIODES, WHICH 
ARE BEIH6 PLACED ACROSS ALL COILS. 


THE EQUIPMENT SHALL PASS ALL TESTS CALLED 
OUT IN ATP -1900061 


VT>SlDES OP CHASSIS LOCATED BY 17 INCH DIMENSION MUST 
BE PARALLEL NlTHITt 003/ AND PERPENDICULAR TO THE 
ERONT PANEL WITHIN 0.062. 




FINISH: AiOD/NE PER M/L-C-SS47 ALL EXTERIOR 
SURFACES. (E5-59/) 


\3>CHABACTEBS PEA ND-/002/Z2 CHARACTER HEIGHT 
i/k INCH UNLESS OTHERWISE SPECIE!ED. SILK SCREEN, 
USING SEMI-GLOSS ENAMEL,INSTRUMENT BLACK , 
CENTRAL/RE AS SHOWN APPLY PER ND70020/9. 


>THERE SHALL BE NO PROTRUSIONS OUTS/DE OF THE 
CHASSIS IN TH/S AREA. 


DT >MARKING OE REFERENCE DESIGNATION CHARACTERS 
OF DIMENSIONS SHOWN TO BE APPLIED PER ND1002019. 


\6~J>ERONT PANEL MATERIAL, 3/ f6 ALUMINUM QQ-A-3/6, 
^ TEMPER H-32 S052-H32 (ES-RlOS). 


Growings eob ref. 

SCHEMATIC DIAGRAM ELECTRICAL 


/900076 

^>MINIMUM MOUNT/N6 HOLE SHE SHALL BE 1.531 INCHES. 
\^>M/N/MUM MOUNTING HOLE SIZE SHALL BE 1.777INCHES. 


ORIGINAL SOURCE Of SUPPLY: 

JAMES CUNNINGHAM SON 4 CO. INC. 
HONEOYE FALLS, N.Y. 
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REQUIREMENTS : 

INTERPRET DWG. IN ACCORDANCE W/TN M/LD -70327. 

UNIT SHALL BE A /OX/OX6 TYPE P BASIC CROSSBAR 
SWITCH MOUNTED IN AN ENCLOSURE PEE THISDRAW!NO 
ALL CONTROL AND S/G/NAL LINES ABE TO BE WIRED 70 

External connectors. 

CONNECTORS: VENDOR SHALL SUPPLY AND A//RE UNTT 
N/TH CONNECTORS AS L/STED IN THE P/N L/ST. 

CONNECTOR LOCAT/ON JS AS SHOWN ON THE FRONT V/EW 

tn/sted shielded wire pairs shall be used ton/re 

THE INPUT AND OUTPUT 5ZONAL LEVELS. THE SIGNAL 
LEVELS ARE 142 AND 346. 

TWO COPIES OP SERVICE MANUALS CONTAINING A . 
SPARE PARTS UST, OPERATING INSTRUCTIONS . 4 
MAINTENANCE INSTRUCTIONS SHALL BE SUPPLIED 
AOTH EACH LfN/T. A COPY OP ALL INSPECTION TEST 
DATA SHALL BE SUPPLIED WITH EACH UNIT. 

ISOLATION •' POWER INPUT SHALL BE ELECTRICALLY 
ISOLATED PROM THE CHASSIS. RESISTANCE BETWEEN 
CROSSBAR SWITCH CONDUCTORS AND PRAME OR BETWEEN 
CROSSBAR SWITCH CONDUCTORS SHALL BE 100 MEGOHMS 
MINIMUM AT 500 VDC. 

EQUIPMENT SHALL BE PREE OP BURRS AND SHARP EDGES 
ON THE EXTERNAL SURPACE. 

T HE SUPPLIER'S NAME, ADDRESS, AND PART NUMBER 
MUST BE PLACED ON THE OUTS/DE SURPACE OP THE REAR 
PLATE PEP ND-1002/22. TH/S INFORMATION IS NOT TO 
APPEAR ON THE FRONT PANEL . 

ALL ACTUATOR AND RELAY COILS SHALL BE EQUIPPED 
W/TN DIODE SURGE SUPPRESSORS NASA NO. 1896966 -290. 

WIRE’USE POLi Y/NYL !00*C W/RE t NO SMALLER THAN 

24 AMG- 

POWER: THE UNIT SHALL BE OPERABLE OVER A RANGE 
OP INPUT VOLTAGE OP 22 TO 30 VOLTS DC. AC SPARK 
PLUG WILL SUPPLY 27 VDC NOMINAL VOLTAGE TO THE 
UNIT. 

PUSE THE 27 VDC 10 LINE SHALL BE PUSED W/TN A 
i AMP. PUSE THE PUSE SHALL APPEAR ON THE PROMT 
PANEL, W/TN THE LOCATION BEING OPTIONAL. 

BLOCKING DIODE: A BLOCKING D/ODE NASA NO. 
1896966-012 SHALL BE INSERTED IN THE 27 VDC 
LO LINE TO PREVENT REVERSE VOW AGE FROM BEING 
APPLIED ACROSS THE SUPPRESSION DIODES , WHICH 
ARE BEIN6 PLACED ACROSS ALL COILS. 

THE EQUIPMENT SHALL PASS ALL TESTS CALLED 
OUT IN ATP -1900061 


[TC>S/DES OP CHASSIS LOCATED BY 17 INCH DIMENSION MUST 
BP PARALLEL WITHIN 0-031 AND PERPENDICULAR 70 THE 
PRONT PANEL WITHIN 0.062. 

[T> FINISH: ALOD/NP PER M/L-CS54/ ALL EXTERIOR 
SuRPAC&S. (E5-590 


\3^>CHARACTPRS PER NDOOC2/22 CHARACTER HEIGHT 

V s INCH UNLESS OTHERWISE SPECIE!ED. SILK SCREEN, 
USING SEMI-GLOSS ENAMEL, INSTRUMENT BLACK, 
CENTRALIZE AS SHOWN APPLY PER ND/OO20/9. 


\4^C> THEBE SHALL BE NO PROTRUSIONS OUTS/DE OP THE 
CHASSIS IN THIS AREA. 

MARKING OP REFERENCE DESIGNATION CHARACTERS 
OP DIMENSIONS SHOWN TO BE APPLIED PER ND 1002019. 

\6^>PR0NT PANEL MATERIAL, 3/ (6 ALUMINUM QQ-A-3/8, 
TEMPER H’32 5052-H 32 (ES-R/OS). 

DRAWINGS POR REP. 

SCHEMATIC DIAGRAM ELECTRICAL /900076 
^>MINIMUM MOUNTING HOLE SIZE SHALL BE /.SSI INCHES. 

MOUNTING HOLE SIZE SHALL BE 1.777INCHES 


ORIGINAL SOURCE Of SUPPLY: 

JAMES CUNNINGHAM SON $ CO. INC. 
HCNEOYE FALLS, N.Y. 
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requirements •. 

INTERPRET DWG. IN ACCORDANCE W/TN MIL -D -70321. 


UNIT SHALL BE A /OX/OX6 TYPE- P BPS/C CROSSBAR 
SWITCH MOUNTED IN AN ENCL OSURE PEP TH/S DRAWING 
ALL CONTPOL A//D SIGNAL LINES ABE TO BE W/RED 70 
EXTEPNAL CON NEC TOPS. ~ 


CONNECTORS: YENDOP SHALL SUPPLY AND W/RE UNfT 
N/TH CONNECTOPS AS L/STED JN THE P/N LIST 
CONNECTOP LOCATION IS AS SHOWN ON THE EPONT VIEW 
TWISTED SHIELDED IHlPE PA/PS SHALL BE USED TON/PE 
THE INPUT AND OUTPUT SIGNAL LEVELS. THE SIGNAL 
LEVELS APE /42 AND 3*6. 


7H0 COP/ES OP SEPV/CE MANUALS CONTAINING A 
SPA PE PARTS L/ST, OPEPAT/NG JNSTPUCTtONS, 4 
MAINTENANCE JNSTPUCT/ONS SHALL BE SUPPLIED 
WITH EACH UN/T. A COPY OP ALL INSPECTION TEST 
DATA SHALL BE SUPPL/ED HUH EACH UN/T. 
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ISOLATION: POWEB INPUT SHALL BE ELECTJE/CALLY 
ISOLATED PPOM THE CHASSIS. PES/STANCE BETWEEN 
CROSSBAe SWITCH CONDUCTOPS AND PPAME OP BETWEEN 
CROSSBAR SW/TCN CONDUCTOPS SHALL BE 100 MEGOHMS 
M/N/MUM AT 500 VDC. 


EQUIPMENT SHALL BE EPEE OEBUBPS AND SNAPP EDGES 
ON THE EXTEPNAL SUPPACE. 


THE SUPPL/EE's NAME, ADDRESS, AND PAPT NUMBEP 
MUST BE PLACED ON THE OUTS/DE SUPEACE OE THE PEAP 
PLATE PER ND-/002/22. TH/S INFORMATION IS NOT TO 
APPEAR ON THE FRONT PANEL . 


ALL ACTUATOR AND RELAY COILS SHALL BE EQUIPPED 
W/TN D/ODE SURGE SUPPRESSORS NASA NO. 1896966 -290. 


MAE: USE POLYY/NCL OR TEFLON INSULATED W/RE, 
NO SMALLER THAN 24 ANC. 


POWER: THE UN/T SHALL BE OPERABLE OYER A RANGE 
OE INPUT VOLTAGE OE 22 TO 30 VOLTS DC. AC SPARK 
PLUG WILL SUPPLY 21 VDC NOMINAL VOLTAGE TO THE 
UNIT. 


~l6 


EUSE • THE 27 VDC LO LINE SHALL BE EUSED W/TN A 
i AMP. EUSE. THE EUSE SHALL APPEAR ON THE ERONT 
PANEL, WITH THE LOCATION BEING OPTIONAL. 


BLOCKING DIODE: A BLOCKING D/ODE NASA NO. 
1836966-012 SHALL BP INSERTED IN THE 27 VDC 
LO LINE TO PREVENT REVERSE VOLTAGE FROM BEING 
APPLIED ACROSS THE SUPPRESSION DIODES , WHICH 
ARE BE/N6 PLACED ACROSS ALL COILS. 


- n.ooo - Q 3 £ 


THE EQUIPMENT SHALL PASS ALL TESTS CALLED 
OUT IN ATP -1900061 


IP-JL-mj 



7.750 


4003 

.052-oo<> D/A r/VNO 


*/voces 




IDES OP CHASSIS LOCATED BY 17 INCH DIMENSION MUST 
BE PARALLEL WITHIN 0.03/ AND PERPENDICULAR TO THE 
PRONT PANEL WITHIN 0.062. 


-10.800 +-020 


[2> FINISH: ALOD/NE PEP MIL-C-554/ ALL EXT&P/OP 
SURFACES AE 5-59/) 


MS3/27E - 24-6/PX 


^CHARACTERS PER ND-/002/Z2 CHARACTER HE/QHT 
*/ S INCH UNLESS OTHERWISE SPECIFIED. SILK SCREEN, 
USING SEMhGCOSS ENAMEL,INSTRUMENT BLACK , 
CENTRALIZE AS SHOWN APPLY PER ND/O020/9. 


MS3/27E-24-6/PY 

MS3/27E -20-4/P 


\ZC>THERE SHALL BE NO PROTRUS/ONS OUTS/DE OF THE 
CHASSIS JN TH/S AREA. 


MARKING OF REFERENCE DESIGNATION CHARACTERS 
OF D/MENS/ONS SHOWN TO BE APPLIED PER ND1002019. 


\$>FRONT PANEL MATERIAL, 3/ /6 ALUMINUM QQ-A-3/8 
TEMPER H-32 5052-H 32 (ES-R/OS). 


DRAWINGS FOR REF. 

SCHEMATIC DIAGRAM ELECTRICAL 


1900076 

$£>>MINIMUM MOUNTING HOLE SIZE SHALL BE I.S3I INCHES. 
\j£>MlNIMUM MOUNTING HOLE SIZE SHALL BE 1.777 INCHES 


ORIGINAL SOURCE OF SUPPLY: 

JAMES CUNNINGHAM SON $ CO. INC. 
HONEOYE FALLS , N. Y. 



-MOUNT NUT ND /0/5798-0/0FROM 
THE I NS/DE OF CHASSIS. ALLOW 
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CHASSIS 3REQD.(2PLACES) 
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RFQU/RPMENTS i 


INTERPRET DWG. IN ACCORDANCE WITH N/L -D-70327. 

UNIT SHALL BE A 10X10X6 TYPE F BPS/C CROSSBAR 
SWITCH MOUNTED JN AN ^CLOSURE PER THIS RAWING 
ALL CONTROL AND S/QNAL LINES ARE TO BE WIRED 70 
EXTERNAL CONNECTORS. 

CONNECTORS • VENDOR SHALL SUPPLY AND PURE UNfT 
fl/TH CONNECTORS AS LISTED JN THE P^L/ST 
CONNECTOR LOCATION IS AS SNOINN ON ™E FRONT VtEN 

twisted shielded ini re fairs shall be used to in ire 

THE JNPUT AND OUTPUT SIGNAL LEVELS. THE SIGNAL 
LEVELS ARE J42 AND 346. 

TINO COPIES OE SERVICE MANUALS CONTAINING A 
SPARE PARTS LIST, OPERATING 

MAINTENANCE INSTRUCTIONS SHALL BE SUPPLIED 

m/th each un/t. a copy oe all inspection test 

DATA SHALL BE SUPPLIED PATH EACH UNIT. 


ISOLATION * POWER INPUT SHALL BE ELECTRICALLY 
ISOLATED FROM THE CHASSIS. RESISTANCE BETWEEN 
CROSSBAR SWITCH CONDUCTORS AND FEW* 

CROSSBAR SWITCH CONDUCTORS SHALL BE 100 MEGOHMS 
MINIMUM AT 500 VDC. 


-,7. *0l£g&> 


' d i 

i H' i * 


EQUIPMENT SHALL BE FREE OF BURRS AND SHARP EDGES 
ON THE EXTERNAL SURFACE. 

THE SUPPLIERS NAME, ADDRESS\ PND PART NUMBER 
MUST BE PLACED ON THE OUTS/DE SURFACE OF THE REAR 
PLATE PEP ND-1002122. THIS INFORMATION IS NOT TO 
APPEAR ON THE FRONT PANEL . 

AIL ACTUATOR AMD RELAY COILS SHALL BE EQUIPPED 
WITH DIODE SURGE SUPPRESSORS NASA NO. 1896966-290. 

wiAEi use POL/mn op teflon insulated w/pe, 

NO SMALLER THAN 24 A NO. 

POH&e: THf UNIT SHAU Bt °geftBLt CMS* 

OF INPUT VOLTAGE OF 22 TO 30 VOLTS DC. AC SPARK 
PLUG MILL SUPPLY 27 VDC NOMINAL VOLTAGE TO THE 
UNIT. 

FUSE: THE 27 VDC LO LINE SHALL BE FUSED WITH A 
i AMP. FUSE. THE FUSE SHALL APPEAR ON THE FRONT 
PANEL, WITH THE LOCATION BEING OPTIONAL. 

BLOCKING 1>'0DE: A BLOCKING O/ODE AASA NO. 
iQQ£,Q£,£i-DIP SHALL SR INSERTED IN THE 27 VDC 
m uNE to prevent reverse voltage from being 
%U uto ACROSS the suppression diodes, which 

ARE BED* PLACED ACROSS ALLCOILS. 

THE EQUIPMENT SHALL PASS ALL TESTS CALLED 
OUT IN ATP -1900061 


r 7>S/DES OF CHASSIS LOCATED BY 17 INCH M'S? 

BE PARALLEL WITHIN 0 031 AND PERPENDICULAR 70 THE 
FRONT PANEL WITHIN 0.062. 

FINISH- ALODINE F*ER MIL-C~554/ ALL EXTER/OR 
SURFACES. (£5-59/) 


PT^ rUQPACTER5 F*ER NO-1002122 CHARACTER HEIGHT 
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REQUIREMENTS 

JHTEBPRET DWG. JN ACCORDANCE WITH M/L-D -70321. 

UNIT SHALL BE A /OX/OX6 TYPE- E BASIC CROSSBAR 
SWITCH MOUNTED JN AN ENCLOSURE PEP THIS DRAWING 
ALL CONTROL AND SIGNAL LINES ARE TO BE WIRED 70 
EXTERNAL CON NEC TOPS. 

CONNECTORS: VENDOR SHALL SUPPLY AND A//BE UN/T 
N/TH CONNECTORS AS L/STED IN THE P/N L/ST. 
CONNECTOR LOCATION JS AS SHOWN ON THE FRONT V/E/H 
T/H/STED SHIELDED AH PE PA/BS SHALL BE USED TO AUBE 
THE JNPUT AND OUTPUT SIGNAL LEVELS. THE SIGNAL 
LEVELS ABE 142 AND 3*6. 

TWO COPIES OP SEBY/CE MANUALS CONTAINING A 
SPA BE PARTS L/ST, OPERATING INSTRUCTIONS, 4 
MAINTENANCE JNSTBUCT/ONS SHALL BE SUPPLIED 
N/TH EACH UN/T. A COPY OP ALL JNSPECT/ON TEST 
DATA SHALL BE SUPPLIED N/TH EACH UN/T. 

ISOLATION: POWER INPUT SHALL BE ELECTB/CALLY 
ISOLATED EBON THE CHASSIS. RESISTANCE BETWEEN 
CPCSSBAe SNITCH CONDUCTOPS AND FRAME OP BETWEEN 
CP0SS3AP SWITCH CONDUCTOPS SHALL BE /OO MEGOHMS 
MINIMUM AT 500 VDC. 

EQUIPMENT SHALL BE EPEE OPBUPPS AND SHARP EDGES 
ON THE EXTERNAL SURPACE. 

The supplier's name, address, and part number 

MUST BE PLACED ON THE OUTSIDE SUREACE OE THE REAR 
PLFTE. THIS INFORMATION JS NOT TO APPEAR ON THE 
FRONT PANEL. 

ALL ACTUATOR AND RELAY COILS SHALL BE EQUIPPED 
N/TH D/ODE SURGE SUPPRESSORS NASA NO. /0/0392. 

W!PE:USE P0L1 VINYL /00°C WIRE, NO SMALLER THAN 
24 AHG. 

POWER: THE UNIT SHALL BE OPERABLE OVER A RANGE 
OE JNPUT VOLTAGE OE 22 TO 30 VOLTS DC. AC SPARK 
PLUG PULL SUPPLY 27 VDC NOMINAL VOLTAGE TO THE 
UNIT. 

FUSE- THE 27 VDC LO LINE SHALL BE FUSED W/TN A 
£ AMP. FUSE. THE EUSE SHALL APPEAR ON THE FRONT 
PANEL, WITH THE LOCATION BEING OPTIONAL. 

BLOCKING D/OD&: A BLOCKING D/ODE SHALL BE 
INSERTED IN THE 27 VDC LO LINE 70 PREVENT 
REVERSE VOLTAGE FROM BEING APPLIED ACROSS THE 
SUPPRESSION D/ODES, WN/CH ARE BEING PLACED ACROSS 
ALL COILS. NASA NO. 10/0391. 


\T>S/DES OE CHASSIS LOCATED 31 17 INCH DIMENSION MUST 
BE PARALLEL WITN/N 0.03! AND PERPENDICULAR 70 THE 
FRONT PANEL WITHIN 0.062. 

PLN/SH: ALOD/HE PER M/L-CS54F AU EXTERIOR 
SURFACES. PER ESS9I 


\3^>CHAPACTEBS (FUTURE DEM/BOLD) CHARACTER HEIGHT 
INCH UNLESS OTHERWISE SPECIFIED. SILK SCREEN 
USING SEMI-GLOSS ENAMEL, JNSTRUMENT BLACK, 
CENTRALIZE AS SHOWN APPLY PER ND/0020/9. 

^D>THERE SHALL BE HO PROTRUSIONS OUTS/DE OE THE 
CHASSIS IN THIS AREA. 

g >MARKING OF REFERENCE DESIGNATION CHARACTERS 
OE D/M&NS/ONS SHOWN TO BE APPLIED PER ND1002019. 

\€TS>FRONT PANEL MATERIAL, 3/ /6 ALUMINUM QQ-A-3/8 
TEMPER H-3Z 6052-H32 (ES-B/OS). 
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REQUIREMENTS* 

RACK MOUNTED 

NET WEiSHT 21 LBS. (APPROX) 

SCA.E- EERO CENTER. SHALL BE MIRROR BACKED. 

-CWER- m 5 VOLTS i10%, 60-5 CPS , AO WATTS MAX. 

FRONT PANEL FINISH: APPLY FINISH P5I3 OF SPECIFICATION MIL-F-I4072. PRIME AND 

FINISH COATS TO BE APPLIED TO PANEL FRONT 4EDGES ONLY. APPLY 2 COATS OF 

TT-E-529A CLASS B ENAMEL, SEMI-GLOSS, LIGHT GRAY, COLOR 26440 OF FED STD 595. 

NOTE; K:L-P-8585 PRIMER SUPERCEDES MIL-P-6889. REAR FACE OF FRONT PANEL TO BE 

PROTECTED FROM CORROSION BY CONDUCTIVE FINISH PER MIL-C’5541. 

VOLTAGE RANGE: POSITIVE AND NEGATIVE DC VOLTAGES 
FROM 10 MICROVOLTS TO I VOLT FULL SCALE IN THE 
FOLLOWING U STEP SEQUENCE: (l0uiV,30>iv,l00uiV ) 0.Smy > 

Nv, 3-niV| IOthv, 30-rnv, 0.1V ,O.Sv, Iv). 

ACCURACY: t 3Vo OF FULL SCALE. VARIATION OF VOLTMETER 
READING WITH A 5 CPS FREQUENCY VARIATION SHALL 
BE LESS THAN 2% 

INPUT IMPEDANCE: I MEGOHM OR GREATER . 

GROUNDING ELECTRICALLY: INPUT LO $ POWER UO MUST BE 
ISOLATED FROM EACH OTHER 4 FROM THE CHASSIS 

KNOBS SHALL BE PER MS91528 TYPE F AND K WHERE PRACTICAL. 

EXCEPT WHERE KNOB COLOR IS PART OF A COLOR CODE, 

ALL KNOBS SHALL BE FLAT BLACK. 
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TWO COPIES OF SERVICE MANUALS CONTAINING A SPARE PART LIST. 

SCHEMATIC DIAGRAM, OPE RATING INSTRUCTIONS, MAINTENANCE 
INSTRUCTIONS AND CALIBRATION PROCEDURES AND ONE COPY OF 
ALL INSPECTION TEST DATA SHALL BE SUPPLIED WITH EACH UNIT. 

THIS INSTRUMENT SHALL PASS ALL TESTS CALLED OUT IN ES- 

THIS INSTRUMENT SHALL BE DESIGNED TO MEET"" THE ENVIRONMENTAL REQU!RENTS OF(fS- )ND' 
THE SUPPLIERS NAME, ADDRESS AND PART NUMBER SHALL BE 
PLACED ON THE OUTSIDE SURFACE OF THE REAR PLATE. 

THIS INFORMATION SHALL NOT APPEAR ON THE FRONT PANEL. 

[T> CONNECTOR PIN INFORMATION* 


PIN 

CONNECT TO 

A 

CHASSIS 

B^C 

OPEN 

D 

POWER HI 

E 

POWER LO 

F,G,H 

OPEN 


g > DECIMAL TOLERANCES AS FOLLOWS : . OOO-lSol , . OO - . ol . 

B> 19.00 4 16? DIMENSIONS OF PANEL $ CHASSIS TO BE CENTRALIZED WITHIN jO 20 
AT ASSEMBLY. SIDES OF CHASSIS LOCATED BY 16? DIM MUST BE PARALLEL 
WITHIN .031 AND PERPENDICULAR TO REAR SURFACE OF FRONT RANEL WITHIN .062 




FOR INFORMATION ONLY 

CLASS B RELEASE TOR No._£^iii- DATEZ^ 


D 


CHARACTERS PER ND I0020I9(FUTURA DEMIBOLD) CHARACTER HEIGHT £ , EXCEPT 
WHERE OTHERWISE SPECIFIED. SILK SCREEN USING ENAMEL , SEMI-GLOSS 
INSTRUMENT BLACK,COLOR 514 OF ANA 157. 

g> THERE SHALL BE NO PROTRUSIONS OUTSIDE OF THE CHASSIS 
IN THIS AREA. 


|£> MOUNT NUT FROM THE INSIDE OF THE CHASSIS. ALLOW § ||S| SCREW 
CLEARANCE AT EACH NUT FROM THE INSIDE SURFACE OF THE 
CHASSIS. THE SIDEWALL SHALL HAVE SUFFICIENT STRENGTH 
IN THIS AREA TO SUPPORT THE EQUIPMENT. 

DATA SOURCE: MICROVOLT-AMMETER MODEL N0.425AR 
HEWLETT PACKARD CO. 

1500 PAGE MILL ROAD 
PALO ALTO, CALIFORNIA 

|p> BORDER APEA WITHIN */tb OF THE PANEL EDGE, ON THE REAR 

SURFACE OF THE FRONT PANEL, SHALL BE CO-PLANAR AND FREE 

or protrusions. 
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SC SPARK PLUG DIVISION. GMC 

MILWAUKEE WISCONSIN 

MANNED 

SPACECRAFT CENTER 

HOUSTON TEXAS 
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REQUIREMENTS* 

RACK MOUNTED . 

NET WEIGHT 21 LBS. (APPROX) 

SCALE- EERO CENTER. SHALL BE MIRROR BACKED. 

POWER- 115 VOLTS ± 10V , 60i 5 CPS , AO WATTS MAX. 

FRONT PANEL FINISH.* APPLY FINISH P5I3 OF SPECIFICATION MIL-F-14072.* N ,?_ 

FINISH COATS TO BE APPLIED TO PANEL FRONT 4EDGES ONLY. APPLY 2 COATS OF 

TT- ! S29aYlASS B ENAMEL, SEMI -GLOSS, LIGHT GRAY. COLOR SSA40 OF FED STD595. 

NOTE; MlL-P-8585 PRIMER SUPERSEDES MILP6889. 

VOLTAGE RANGE: POSITIVE AND NEGATIVE DC VOLTAGES 
FROM 10 MICROVOLTS TO I VOLT FULL SCALE IN THE 
FOLLOW ING I \ STEP SEQUENCE: (IO>uv, 30.uv, lOO^O.Smv, 
l'mv,3'rnv, IOtt\V,SO^ mv, 0.1 V >0.3v, IV CALIB). 

ACCURACY: MAX ERROR SHALL BE LESS THAN 3 % OF FULL SCALE. 

VARIATION OF VOLTMETER READING WITH A 5 CPS POWER LINE 
FREQUENCY VARIATION SHALL BE LESS THAN Z %. 

INPUT IMPEDANCE: I MEGOHM 13%. 

GROUNDING ELECTRICALLY: INPUT LO 4 POWER LO MUST BE 
ISOLATED FROM EACH OTHER 4 FROM THE CHASSIS 

KNOBS SHALL BE PER MSPI52# TYPE F AND K WHERE Pf^C T ICAL. 

EXCEPT WHERE KNOB COLOR IS PART OF A COLOR CODE, 

ALL KNOBS SHALL BE FLAT BLACK. 

TWO COPIES OF SERVICE MANUALS CONTAINING ASPARE PART LIST, 

SCHEMATIC DIAGRAM .OPERATING INSTRUCTIONS,MAINTENANCE 
INSTRUCTIONS AND CALIBRATION PROCEDURES AND ONE COPY OF 
ALL INSPECTION TEST DATA SHALL BE SUPPLIED WITH EACH UNIT. 

THIS INSTRUMENT SHALL PASS ALL TESTS CALLED OUT IN ATP 1900062. 

THE SUPPLIERS NAME, ADORESS AND PART NUMBER SHALL BE 
PLACED ON THE OUTSIDE SURFACE OF THE REAR PLATE. 

THIS INFORMATION SHALL NOT APPEAR ON THE FRONT PANEL. 

£>► CONNECTOR PIN INFORMATION* 

PIN CONNECT TO 

A CHASSIS 

OPEN 

O POWER HI 

E POWER LO 

F,G,H OPEN 

|£> DECIMAL TOLERANCES AS FOLLOWS: .000-Sol , .OO-'ol. 

19.00 $ 16 Is DIMENSIONS OF PANEL 4 CHASSIS TO BE CENTRALIZED WITHIN j020 
AT ASSEMBLY. SIDES OF CHASSIS LOCATED BY 16$ DIM MUST BE PARALLEL 
WITHIN .031 AND PERPENDICULAR TO REAR. SURFACE OF FRONT PANEL WITHIN .062 

(£> CHARACTERS PER NDI002I22 (FUTURA DEMIBOLD) CHARACTER HEIGHT $ , EXCEPT 
WHERE OTHERWISE SPECIFIED. SILK SCREEN USING ENAMEL , SEMI I GLOSS 
INSTRUMENT BLACK,COLOR 514 OF ANA 157. APPLY PER ND-I0020I9. 

THERE SHALL BE NO PROTRUSIONS OUTSIDE OF THE CHASSIS 
IN THIS AREA. 


B> MOUNT NUT FROM THE INSIDE OF THE CHASSIS. ALLOW JlN SCREW 
CLEARANCE AT EACH NUT FROM THE INSIDE SURFACE OF THE 
CHASSIS. THE SIDEWALL SHALL HAVE SUFFICIENT STRENGTH 
IN THIS AREA TO SUPPORT THE EQUIPMENT. 

DATA SOURCE: MICROVOLT-AMMETER MODEL N0.425AR 
HEWLETT PACKARD CO. 

1500 PAGE MILL ROAD 
PALO ALTO,CALIFORNIA 

BORDER AREA WITHIN 9 /tb OF THE PANEL EDGE, ON THE REAR 
SURFACEOF THE FRONT PANEL, SHALL BE CO-PLANAR AND FREE 

or protrusions. 

(£> POWER ON LAMP SHALL HAVE GREEN LENS. 

Eu> MARKING OF REFERENCE DESIGNATION CHARACTERS TO BE APPLIED 
PER ND-I0020I9. CHARACTER HEIGHT UNLESS OTHERWISE 
SPECIFIED. 

{£> l /t. INCH CLEARANCE TO BE PROVIDED FROM INSIDE OF REAR FANEL 
FOR THESE HOLES. 


A. 
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REQUIREMENTS: 


G 


RACK MOUNTED 

Z. NET WEIGHT 21 LBS. ( APPROX) 

3. scale- zero center.shall be mirror backed. 

4 POWER- 115 VCLTS i IOV , 601 5 CPS , 40 WATTS MAX. 

5. FRONT PANEL FINISH.* APPLY FINISH P5I3 OF SPECIFICATION MIL-F-14072. PRIME AND 
FINISH COATS TO BE APPLIED TO PANEL FRONT 4EDGES ONLY. APPLY 2 COATS OF 
TT-E-S29A CLASS B ENAMEL* SEMI-GLOSS, LIGHT GRAY, COLOR 26440 OF FED STD595. 
NOTE; MiL-P-8585 PRIMER SUPERSEDES MlLP-6889. 


Q. VOLTAGE RANGE: POSITIVE AND NEGATIVE DC VOLTAGES 
FROM 10 MICROVOLTS TO I VOLT FULL SCALE IN THE 
FOLLOWING II STEP SEQUENCE: (l(Luv,3CXuv,lOO^v,O.Smv, 
l'rnv l 3'rnv, IOttiv, 30-mv, 0.1 v ,0.3v, Iv CALIB). 

7. ACCURACY: MAX ERROR SHALL BE LESS THAN 3% OF FULL SCALE. 

VARIATION OF VOLTMETER READING WITH A 5 CPS POWER LINE 
FREQUENCY VARIATION SHALL BE LES>S THAN 2%. 

8. INPUT IMPEDANCE: I MEGOHM 13%. 

5. GROUNDING ELECTRICALLY: INPUT LO 4 POWER UO MUST BE 
ISOLATED FROM EACH OTHER 4 FROM THE CHASSIS 

10. KNOBS SHALL BE PER MS91528 TYPE F AND K WHERE PRACTICAL. 

EXCEPT WHERE KNOB COLOR IS PART OF A COLOR CODE, 

ALL KNOBS SHALL BE FLAT BLACK. 

11. TWO COPIES OF SERVICE MANUALS CONTAINING A SPARE PART LIST. 

SCHEMATIC DIAGRAM OPERATING INSTRUCTIONS, MAINTENANCE 
INSTRUCTIONS AND CALIBRATION PROCEDURES AND ONE COPY OF 
ALL INSPECTION TEST DATA SHALL BE SUPPLIED WITH EACH UNIT. 

12. THIS INSTRUMENT SHALL PASS ALL TESTS CALLED OUT IN ATP 1900062. 

13. THE SUPPLIERS NAME, ADDRESS AND PART NUMBER SHALL BE 

PLACED ON THE OUTSIDE SURFACE OF THE REAR PLATE. 

THIS INFORMATION SHALL NOT APPEAR ON THE FRONT PANEL. 

PIN INFORMATION* 

CONNECT TO 
CHASSIS 
OPEN 
POWER HI 
POWER LO 
OPEN 


IS. I9.CC 4 16* DIMENSIONS OF PANEL $ CHASSIS TO BE CENTRALIZED WITHIN .020 
AT ASSEMBLY. SIDES OF CHASSIS LOCATED BY IGg DIM MUST BE PARALLEL 
WITHIN .031 AND PERPENDICULAR TO REAR SURFACE OF FRONT PANEL WITHIN .0G2 


14. CONNECTOR 
PIN 

A 

B,G 

D 

E 

F,G,H 
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FOR INFORMATION ONLY 

CLASS B RELEASE TOR Ho.^££i- 


D 


16. CHARACTERS PER ND 1002122 (FUTURA DEMIBOLD) CHARACTER HEIGHT 4 . EXCEPT 

WHERE OTHERWISE SPECIFIED. SILK SCREEN USIN6 ENAMEL ,SEMI GLOSS 
INSTRUMENT BLACK , COLOR 514 OF AN A 157. APPLY PER ND-I0020I9. 

17. THERE SHALL BE NO PROTRUSIONS OUTSIDE OF THE CHASSIS 

IN THIS AREA. 


16. MOUNT NUT FROM THE INSIDE OF THE CHASSIS. ALLOW $IN SCREW 
CLEARANCE AT EACH NUT FROM THE INSIDE SURFACE OF THE 
CHASSIS. THE SIDEWALL SHALL HAVE SUFFICIENT STRENGTH 
IN THIS AREA TO SUPPORT THE EQUIPMENT. 

If. DATA SOURCE: MICROVOLT-AMMETER MODEL N0.425AR 
HEWLETT PACKARD CO. 

1500 PAGE MILL ROAD 
PALO ALTO, CALIFORNIA^ 

20. BORDER AREA WITHIN ®//6" OF THE PANEL EDGE, ON THE REAR 

surface O' t^e front panel, shall be qo-planar and free 
of protrusions. 

21. POWER ON LAMP SHALL HAVE GREEN LENS. 

2L MARKING OF REFERENCE DESIGNATION CHARACTERS TO BE APPLIED 
PER ND-I0020I9. CHARACTER HEIGHT >/s UNLESS OTHERWISE 
SPECIFIED. 

23. Vz INCH CLEARANCE TO BE PROVIDED FROM INSIDE OF REAR PANEL 
FOR THESE HOLES. 
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[MATERIAL FRONT PANEL 
3*6 AL ALY,QQ-A-3I6. 
TEMPER H-32 


ftP BE ASSIGN 
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A-'VE-ER (KC3EL HC4-2EAR) 


OR DESCRIPTION 


LIST OF PARTS AND MATERIALS 
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REQUIREMENTS: 


i RACK MOUNTED 
Z NET WEIGHT 21 LBS. APPROX) 

3. SCALE- EERO CENTER. SHALL BE MIRROR BACKED. 

4. =>CWER- 115 VOLTS ±IOV ,60±5 CPS , 40 WATTS MAX. 


5. PROMT PANEL FINISH.' APPLY FINISH P5I3 OF SPECIFICATION 

pikiiam TO BF APPLIED TO PANEL FRONT HEDGES ONLY. APPLY 2 COATS OF 

TT-E 5291 ClaII B ENAmIu. SEMI-GLOSS, L.GHT GRAV. COLOR ZG440 OF FED STD 595. 

NOTE; MlL-P-8585 PRIMER SUPERSEDES MIL-P-6889. 


G. VOLTAGE RANGE: POSITIVE AND NEGATIVE DC VOLTAGES 
FROM 10 MICROVOLTS TO I VOLT FULL SCALE IN THE 
FOLLOWING It STEP SEQUENCE: (lO^uv.SO^v,lOO-uVjO.Smv, 
l"mv,S'Tnv J lOTnv, SO-mv, O.lv ,O.Sv, lv). 


7. ACCURACY: MAX ERROR SHALL BE LESS THAN 3% OF FULL SCALE. 
VARIATION OF VOLTMETER READING WITH A 5 CPS POWER LINE 
FREQUENCY VARIATION SHALL BE LES>S THAN Z%. 


8. INPUT IMPEDANCE: I MEGOHM 13%. 


9 GROUNDING ELECTRICALLY: INPUT LO 4 POWER LO MUST BE 
ISOLATED FROM EACH OTHER 4 FROM THE CHASSIS 


10. KNOBS SHALL BE PER MS91528 TYPE F AND K^ H ERE F^ACTICAL 
EXCEPT WHERE KNOB COLOR IS PART OF A COLOR CODE, 
ALL KNOBS SHALL BE FLAT BLACK. 


|| TWO COPIES OF SERVICE MANUALS CONTAINING A SPARE PART LIST, 
SCHEMATIC DIAGRAM,OPERATING INSTRUCTIONS,MAINTENANCE 
. INSTRUCTIONS AND CALIBRATION PROCEDURES AND ONE COPY OF 
ALL INSPECTION TEST DATA SHALL BE SUPPLIED WITH EACH UNIT. 


12. THIS INSTRUMENT SHALL PASS ALL TESTS CALLED OUT IN ATP 1900062. 


13. THE SUPPLIERS NAME , ADDRESS AND PART NUMBER SHALL BE 
PLACED ON THE OUTSIDE SURFACE OF THE REAR PLATE. 
THIS INFORMATION SHALL NOT APPEAR ON THE FRONT PANEL. 


14. CONNECTOR PIN INFORMATION* 
PIN CONNECT TO 

A CHASSIS 

B,G OPEN 

D POWER HI 

E POWER LO 

F # G,H OPEN 


IS 19 00 $ 161 DIMENSIONS OF PANEL $ CHASSIS TO BE CENTRALIZED WITHIN .020 
AT ASSEMBLY. SIDES OF CHASSIS LOCATED BY IGg DIM MUST BE PARALLEL 
WITHIN .031 AND PERPENDICULAR TO REAR SURFACE OF FRONT PANEL WITHIN .062 


16 CHARACTERS PER NDI002I22 (FUTURA DEMIBOLD) CHARACTER HEIGHT fc.EXCEPT 
WHERE OTHERWISE SPECIFIED. SILK SCREEN USING ENAMEL , SEMI-GLOSS 
INSTRUMENT BLACK,COLOR SI4 OF AN A 157. APPLY PER ND-I0020I9. 


17. THERE SHALL BE NO PROTRUSIONS OUTSIDE OF THE CHASSIS 
IN THIS AREA. 


18 MOUNT NUT FROM THE INSIDE OF THE CHASSIS. ALLOW 1 IN SCREW 
CLEARANCE AT EACH NUT FROM THE INSIDE SURFACE OF THE 
CHASSIS THE SIDEWALL SHALL HAVE SUFFICIENT STRENGTH 
IN THIS AREA TO SUPPORT THE EQUIPMENT. 


19. DATA SOURCE: MICROVOLT-AMMETER MODEL NO. H27-425 AR. 
HEWLETT PACKARD CO. 

1500 PAGE MILL ROAD 
PALO ALTO, CALIFORNIA 



20. BORDER AREA WITHIN 9 /it OF THE PANEL EDGE, ON THE REAR 
SuHFACEOF rHE FRONT PANEi_, SHALL 8 E CO PLANAR AND FREE 

OF protrusions. 


•.ow: 

, ‘.Otd 1 

3.625 •— 
,62-H h-7.250! 


21. POWER ON LAMP SHALL HAVE GREEN LEMS. 

22 MARKING OF REFERENCE DESIGNATION CHARACTERS TO BE APPLIED 
* PER ND-I0020I9. CHARACTER HEIGHT '/s UNLESS OTHERWISE 

SPECIFIED. 

23 '/z INCH CLEARANCE TO BE PROVIDED FROM INSIDE OF REAR PANEL 
‘ FOR THESE HOLES. 

24. ONLY THE ITEM LISTED OKI THIS DRAWING AND IDENTIFIED ©Y 
SUPPLIERS NAME, ADDRESS, AND PART NUMBER HAS BEEN 
TESTED AND APPROVED BY NASA FOfZ USE IN THE OPTICS 
INERTIAL. TEST SET . A SO&STITUDE ITEM SHALL NOT BE 
USED WITHOUT PRIOR. TESTING AND APPROVAL BY NASA. 
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requirement*: 

COUJMM CAPACITT. 12 DlWtT-COUiMM - COLUMN % t % w, II AND IE SMALL K tO UNK 
OCCIMM.. COLUMNS l ,Z, *,4,5,6 AHQ 1 SHALL 68 4-UM8 QCCJMAL TO USE WITH 5421 AND 2421 
CODES. THE IOUNE OGCIMALMPttT TO COLUMNS 8,5,10,11 AND 12 SHALL BE PROMOED BY CONTACT CLOSURES. 
tHf U»IC*0‘ V0LTA6E LEVELS SHALL BE PROVI0C0 FROM THE PRINTER ANO SHALL BE AVAILABLE VIA CIMNK10B PI 
LOGIC ”1" VOLTAGE LEVELS SHALL K PROVIDED AS PRINTER SIGNAL GROUND AM 
BE AVAILABLE VIA CONNECTOR BE. ' 

PRINT BARS SHALL BE INSTALLED AS FOLLOWS: 

COLUMNS 1-2-3-4-5-6-6-0-10-11-12 SHALL CONTAIN THE NUMERALS 0 1 2 3 4 5 
6789. NO NUMERAL SHALL BE PRINTED WHEN COLUMN IS SUPPRESSED. COLUMN 
7 SHALL CONTAIN THE CHARACTERS ♦ - F T R AC *A• #. NO CHARACTER SHALL 
BE PRINTED WEN COLUMN IS SUPPRESSED. 

PRINTING RATE: ZERO TO 3 LINES PER SECOND. 

ACCURACY: IDENTICAL TO DATA INPUT SOURCES. 

INPUT CODE: 

WITH APPROXIMATELY 2 MEGOHMS SERIES SOURCE RESISTANCE PER LINE, 

BINARY "0", -12 TO -50 SOURCE VOLTS AND BINARY "1", 0 TO *50 SOURCE 
VOLTS. WITH APPROXIMATELY 100K OHMS SERIES SOURCE RESISTANCE PER 
LINE, BINARY ”0” IS -6 TO -50 SOURCE VOLTS AND BINARY ”1” IS 0 TO 
♦50 SOURCE VOLTS. 

CONTROL VOLTAGES: 

BINARY ”0”, -12 TO -50 VOLTS. 

BINARY "1", 0 TO *50 VOLTS. 

INPUT RESISTANCE: 

10 MEGOHMS FOR NE6ATIVE INPUTS, 200K OHMS FOR POSITIVE INPUTS (4-LINE 
AND 10-LINE CODE MODULES). 
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MS3I26F-22-S5P 
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CHS NO. 

"T~ 

HAY 

63 


Al 


CMAMGW IM ACCOCDAMCS 

Wiru MXC l©TOS2. 

MC.H70S2 
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sv 
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CMANG8 IN ACCORDANCE 

WITH MXC 1671*1 

MKC 

1*78*6 
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JL>K* 

63 
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CMANIC IN ACCOKDAMCC 

WITH MXC 161475 
PeRTbP& 5 3 7A--7 
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SIGNAL INPUTS 
EACH OTHER, 

C 126. 


AND CHASSIS MUST BE ELECTRICALLY ISOLATED FROM 
DELETE THE 0.1 uF 400V CAPACITOR 


CONTROL 


P2 

MS3I2GF-20-4IP 
4 LINE 
BCD INPUT 


THE TEN-LINE INPUT CODE MODULES SHALL BE MODIFIED AS FOLLOWS: THE R301, 
CONNECTED TO PIN U OF P301, SHALL HAVE A VALUE OF 22K 1/4 « INSTEAD 
OF 220K 1/4 ff 

FRONT PANEL FINISH - APPLY FINISH P513 OF SPECIFICATION HIL-f-14072. 

PRIME AND FINISH COATS TO BE APPLIED TO PANEL FRONT AND EDGES ONLY. 
APPLY 2 COATS OF TT-E-529A CLASS B ENAMEL, SEMI-GLOSS, LIGHT GRAY, 

COLOR 26440 OF FED STD -595. 

[T>.CHARACTERS PER ND- 1002(22 SILK SCREEN PER NO 100219 USING ENAMEL, 

SEMI-GLOSS INSTRUMENT BLACK, COLOR 514 OF ANA 157. f 

CENTRALIZE AS SHOWN. CHARACTER HEIGHT 1/B EXCEPT WHERE OTHERWISE £ 
SPECIFIED. 

THE SUPPLIER'S NAME, ADDRESS AND PART NUMBER SHALL BE PLACED ON THE 
OUTSIDE SURFACE OF THE REAR PLATE PER ND-I0020I9 THIS INPORIVIATION 
SHALL NOT APPEAR ON THE FRONT PANEL. 

THE EQUIPMENT SHALL PASS ALL TESTS CALLED OUT IN ATP-19000M. A 

0 

TWO COPIES OF THE SERVICE MANUAL CONTAINING A SPARE PARTS LIST, SCHEMATIC 
DIAGRAM, OPERATING INSTRUCTIONS, MAINTENANCE INSTRUCTIONS AND CALIBRA¬ 
TION INSTRUCTIONS SHALL BE SUPPLIED WITH EACH UNIT. ALSO, ONE COPY 
OF THE INSPECTION TEST DATA SHALL BE SUPPLIED WITH EACH UNIT. 

COLOR CONTROL: 

MANUAL: TWO-POSITION LEVER SELECTS RED OR BUCK PRINT-OUT. 

REMOTE CONTROL: RED, BINARY ”1" OR OPEN CIRCUIT: BUCK, BINARY ”0”. 
APPROXIMATELY 2 MEGOHMS PRINTER INPUT RESISTANCE. 

COLUMN SUPPRESSION: 

SINGLE LINE GROUNDED FOR EACH COLUMN SUPPRESSED (3 MA MAXIMUM, ^10 
VOLTS OPEN CIRCUIT). 

PRINT COMMAND: 

CHANGE FROM BINARY "1" TO BINARY "0". BINARY ”0”, MUST BE MAINTAINED 
100 MS MINIMUM AFTER PRINT COMMAND: BINARY N 1 M , MUST BE MAINTAINED 15 
MS MINIMUM BEFORE NEXT PRINT COMIANO. 

INHIBIT RESET COMMAND FROM PRINTER: 

. OCCURS WITHIN 50 MS AFTER PRINT COMMAND; 200 MS MAXIMUM DURATION. 
INTERNAL GROUND: 

PRINTER SHALL OPERATE NORMALLY VITH THE CIRCUIT GROUND BIASED FROM 0 
TO ♦ 100 VOLTS ABOVE THE CHASSIS. 

PRINTING RIBBON: 

7/16” TWO-COLOR ADDING MACHINE RIBBON, RED-BUCK. 

PAPER REQUIREMENTS: 

STANDARD 2 1/4” ROLL TAPE OR FAN-FOLDED TAPE. 

POiER REQUIREMENTS: 

115V RMS 110%, 6015 CPS, 46 WATTS. 
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NOTES: 

1. J40I THRU J4I2-AMPHENOL 78-SIIT 

2. J4I3-AMPHENOL 78-S8 

3. bars placed over letters are for 
REFERENCE ONLY AND SIGNIFY LOWER CASE. 
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POWER INPUT 
MS3N2-I6-8P 
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J403 
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FOR INFORMATION ONLY 

CLASS B RELEASE TDW No. OOftf 
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^•Z-QutREMCNTS: 

COUMN CAPACITY: \Z 018IT-COLUMN - COLUMN S4*0 \Z SMAu. BE iO UHS 

DECIMAL - COL'. MNS . 1,5.4,5 6 AND 1 SMA.. 86 4-LINE DECIMAL HW USE AfiTH 6411 AND 2421 

CODES, the OUNE OECIMALNPUT to COLUMNS 8,5,0,11 AND 12 SHALL BE PROVIOED BY CONTACT CLOSURES. 

THE LOGl r G VOLTAGE LEVELS 5 **A'_l BE P40VIDEO p ROM T NE PRINTER ANO SHALL BE AVAILABLE VIA CONNECTOR P I 
LOGIC "1" VOLTAGE LEVELS SHALL BE PROVIDED AS PRINTER S'SNAL GROUND ANQ 
BE AVAILABLE VIA CONNECTOR PL. 

PRINT BARS SHALL BE INSTALLED AS FOLLOWS: 

COLUMNS 1-2-3-4-5-6-8-9-10-11-12 SHALL CONTAIN THE NUMERALS 012345 
6789. NO NUMERAL SHALL BE PRINTED WHEN COLUMN IS SUPPRESSED. COLUMN 
7 SHALL CONTAIN THE CHARACTERS ♦ - F T R AC *JL* #. NO CHARACTER SHALL 
BE PRINTED WHEN COLUMN IS SUPPRESSED. 

PRINTING RATE: ZERO TO 3 LINES PER SECOND. 

ACCURACY: IDENTICAL TO DATA INPUT SOURCES. 

INPUT CODE: 

WITH APPROXIMATELY 2 MEGOHMS SERIES SOURCE RESISTANCE PER LINE, 

BINARY "0", -12 TO -50 SOURCE VOLTS AND BINARY "1", 0 TO >50 SOURCE 
VOLTS. WITH APPROXIMATELY 100K OHMS SERIES SOURCE RESISTANCE PER 
LINE, BINARY "0” IS -6 TO -50 SOURCE VOLTS AND BINARY "1" IS 0 TO 
♦50 SOURCE VOLTS. 

CONTROL VOLTAGES: 

BINARY "0", -12 TO -50 VOLTS. 

BINARY N 1 N , 0 TO *50 VOLTS. 

INPUT RESISTANCE: 

10 ME60HMS FOR NEGATIVE INPUTS, 200K OHMS FOR POSITIVE INPUTS (4-LINE 
AND 10-LINE CODE MODULES). 


SIGNAL INPUTS ( AND CHASSIS MUST BE ELECTRICALLY ISOLATED FROM 
EACH OTHER, DELETE THE 0.1 uF 400V CAPACITOR 

C 126. 

THE TEN-LINE INPUT CODE MODULES SHALL BE MODIFIED AS FOLLOWS: THE R301, 
CONNECTED TO PIN 11 OF P301, SHALL HAVE A VALUE OF 22K 1/4 W INSTEAD 
OF 220K 1/4 W 


MS3I26F-22-55P 


10 LINE 
DECIMAL INPUT 


COLUMN 12 


COLUMN 10 


COLUMN 8 


£§£5!l;![§!2s!£!r MN ? RSTUVWXY Z.btdefahii kmn,«ri*u»5 »y i AAEBOCCDEE FF GGHH 

tf mtmmmmmf mm tommmm-m 
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5 47 8 9101 


P2 

MS3I26F-20-4IP 
4 LINE 
BCD INPUT 


COLUMN fc 


FRONT PANEL FINISH - APPLY FINISH P513 OF SPECIFICATION MIL-F-14072. 
PRIME AND FINISH COATS TO BE APPLIED TO PANEL FRONT AND EDGES ONLY. 
APPLY 2 COATS OF TT-E-529A CUSS B ENAMEL, SEMI-GLOSS, LIGHT GRAY, 
COLOR 26440 OF FED STD -595. 


ABCOEFGH 

mm 


► CHARACTERS PER ND- 1002(22 SILK SCREEN PER NO 100219 USING ENAMEL, g 
SEMI-GLOSS INSTRUMENT BUCK, COLOR 514 OF ANA 157. ^ 

CENTRALIZE AS SHOWN. CHARACTER HEIGHT 1/B EXCEPT WHERE OTHERWISE & 
SPECIFIED. g 

THE SUPPLIER'S NAME, ADDRESS AND PART NUMBER SHALL BE PUCED ON THE 
OUTSIDE SURFACE OF THE REAR PIATE PER ND-I0020I9 T HI5 INFORMATION 
SHALL NOT APPEAR ON THE FRONT PANEL. 

THE EQUIPMENT SHALL PASS ALL TESTS CALLED OUT IN ATP-1900063. X 

0 

TWO COPIES OF THE SERVICE MANUAL CONTAINING A SPARE PARTS LIST, SCHEMATIC 
DIAGRAM, OPERATING INSTRUCTIONS, MAINTENANCE INSTRUCTIONS AND CALIBRA¬ 
TION INSTRUCTIONS SHALL BE SUPPLIED WITH EACH UNIT. ALSO, ONE COPY 
OF THE INSPECTION TEST DATA SHALL BE SUPPLIED WITH EACH UNIT. 


COLOR CONTROL: 

MANUAL: TWO-POSITION LEVER SELECTS RED OR BUCK PRINT-OUT. 

REMOTE CONTROL: RED, BINARY "1" OR OPEN CIRCUIT: BUCK, BINARY "IT. 
APPROXIMATELY 2 MEGOHMS PRINTER INPUT RESISTANCE. 

COLUMN SUPPRESSION: 

SINGLE LINE GROUNDED FOR EACH COLUMN SUPPRESSED (3 MA MAXIMUM, *10 
VOLTS OPEN CIRCUIT). 
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NOTES: 

1. J40I THRU J4I2-AMPHENOL 78-SNT 

2. J4I3-AMPHENOL 78-S8 

3. BARS ft. AC ED OVER LETTERS ARE FOR 
REFERENCE ONLY AND SIGNIFY LOWER CASE. 
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II 12 3 4 5 6 7 8 9 10 If 
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J404 


POWER INPUT V* 
MS3N2-I6-8P i/> 



2345678910 II 1234 

CD 

J403 


6 7 8 9 K) If 



I 2345678910 II 

m 

J40I 


CHAUGC LACC2*D*CCW 
WITH MAC iftGISS 

CNAHGf 'N 4CCOR.DAMCC 
*V!TU MKC ,61051 
CHANGE IH ACCOWDANCC 
WITH MKC I87BSB 

change, in accordance 
vVTh MXC 186 

CHANGE m acoommmcc min 

cm/96/0/ 


it 


POLYVINYL 
g> TUBING—v 


: <CD VJ OulUygZ 


FOR INFORMATION ONLY 

CLASS ■ RELEASE TOR Na. COfff OATl 


PRINT COMMAND: 

CHANGE FROM BINARY "1" TO BINARY "0". BINARY "0", MUST BE MAINTAINED 
100 MS MINIMUM AFTER PRINT COMMAND; BINARY "1", MUST BE MAINTAINED 15 
MS MINIMUM BEFORE NEXT PRINT COilANO. 

INHIBIT RESET COMMAND FROM PRINTER: 

OCCURS WITHIN 50 MS AFTER PRINT COMMAND; 200 MS MAXIMUM DURATION. 




INTERNAL GROUND: 

PRINTER SHALL OPERATE NORMALLY WITH THE CIRCUIT GROUND BIASED FROM 0 
TO ♦ 100 VOLTS ABOVE THE CHASSIS. 

PRINTING RIBBON: 

7/16" TWO-COLOR ADDIN6 MACHINE RIBBON, RED-BUCK. 

PAPER REQUIREMENTS: 

STANDARD 2 1/4" ROLL TAPE OR FAN-FOLDED TAPE. 


CANNON AN 3064-10—* 
(MODIFY TO FIT PRINTER) 


-CANNON AN3057-IOA 


CANNON AN3066-I0 


POWER REQUIREMENTS: 

115V RMS ilO%, 60±5 CPS, 46 WATTS, 


CUBING POLYVINYL*. 

PER MIL-1-6'51 D ,TYP£ F, FORM U , 3PADE C, CLASS 1, 
CATEGORY I. 

THE PROCUREMENT SPECIFICATION APPLIES ONLY 
*HEN THE PRINTER IS SOLD INDEPENDENTLY' FROM 
A HIGHER /ASSEMBLY AND IS SOlD TO A 
GOVERNMENT AGENCY. 


8 qqc 4.005 

•°°=>-.005 



3.50^ 


-8' 00 °-i§- 



DATA SOURCE: MODEL 1453 

BECKMAN INSTRUMENTS, INC., 
BERKELEY DIVISION, 

RICHMOND, CALIFORNIA 


-8.173^- 


J» 

(POWER) 


! TCV 


P£OCUe£M£A/T SP£C/f/CfiT,OA/ 


| quantity wcquiwco | Ttv,TY | LIST OF MATERIALS OR PAR^ 

| UNLESS OTHERWISE specified |AC SPARK PLUG DIVISION. GMC| 


MANNED 

SPACECRAFT CENTER 
HOUSTON. TEXAS 


PRINTER 


1900063 
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COLUMN CAPACITY: 12 OtGtT-COLUMH - COLUMN S,S, \ 0 , It ANO IZ SHALL BE IQ UNC 

0KIVML. COLLWNS t,Z,5A5,€> AHO 1 SHALL 56 4-LIKE DECIMAL *0* USE WITH 5421 AND 2421 

COOES. THE 10 LINE DECIMAL INPUT TO COLUMNS 8,9,10,11 AND 12 SMALL BE PROVIDED BY CONTACT CLOSURES. 

THE LOGIC "C VOLTAGE LEVELS SHALL BE PROVIOEO FROM THE PRINTER ANO SHALL BE AVAILABLE VIA CONNECTOR P I 
LOGIC "l" VOLTAGE LEVELS SHALL BE PROVIDED AS PRINTER SiBNAL GRQUNO -*ND 
BE AVAILABLE VIA CONNECTOR P2.. 

PRINT BARS SHALL BE INSTALLED AS FOLLOWS: 

COLUMNS 1-2-3-4-5-6-8-9-10-11-12 SHALL CONTAIN THE NUMERALS 012345 
6789. NO NUMERAL SHALL BE PRINTED WHEN COLUMN IS SUPPRESSED. COLUMN 
7 SHALL CONTAIN THE CHARACTERS ♦ - F T R AC #. NO CHARACTER SHALL 

BE PRINTED WHEN COLUMN IS SUPPRESSED. 


MS3I26F-22-55P 


I CHANGE AJ ACCSftSALCF 
WITH MAC l&U 153 


10 LINE 
DECIMAL INPUT 


COLUMN 12 


COLUMN 10 


CWANGC IN ACCORDANCE 
wiru MKC 8TOS2 
CHANGE IN ACCORDANCE 
WITH MKC 187 525 


Krl H 


ABCDEFGHJKL MNPRSTU VW X Y ZabCdefoh i i k m n p a r s t uvw xy z AAEBCCCDEE FFGGHH 


PRINTING RATE: ZERO TO 3 LINES PER SECOND. 
ACCURACY: IDENTICAL TO DATA INPUT SOURCES. 


INPUT CODE: 

WITH APPROXIMATELY 2 MEGOHMS SERIES SOURCE RESISTANCE PER LINE, 
BINARY ”0", -12 TO -50 SOURCE VOLTS AND BINARY "1", 0 TO *50 SOURCE 
VOLTS. WITH APPROXIMATELY 100K OHMS SERIES SOURCE RESISTANCE PER 
LINE, BINARY "0" IS -8 TO -50 SOURCE VOLTS ANO BINARY "l” IS 0 TO 
♦50 SOURCE VOLTS. 


7?? - csj ro TMfl COO'tt > - CVJ TJ in v9 rv 00 <r “ > 


ChANGC in ACCORDANCE 
WiTh MXC 

Pg-g z 3 7 j-~7 

CHANGE m ACCORDANCE WTM 

c* / ?£ /o/ 


I»1 


IT I I I I I I I I11? 


£6 i i i ..*e 


1 BEPLACED «//r* C#/9M<Z£ 

b/ /ee*. r pb* r£>fi#£037i\ 


CONTROL VOLTAGES: 

BINARY "0", -12 TO -50 VOLTS. 
BINARY "1", 0 TO *50 VOLTS. 


mm ™ m iiiiiwiii mm wuww 

BH QL Gcj 0 S 

J4I2 J4II J4I0 0409 J408 


INPUT RESISTANCE: 

10 MEGOHMS FOR NEGATIVE INPUTS, 200K OHMS FOR POSITIVE INPUTS (4-LINE 
ANO 10-LINE CODE MODULES). 


P2 

MS3I26F-20-4IP 


SI5NAL INPUTS • , AND CHASSIS MUST BE ELECTRICALLY ISOLATED FROM 
EACH OTHER, DELETE THE 0.1 uF 400V CAPACITOR 
C 126. 


4 LIME 
BCD IMPUT 


THE TEN-LINE INPUT CODE MODULES SHALL BE MODIFIED AS FOLLOWS: THE R301, 
CONNECTED TO PIN 11 OF P301, SHALL HAVE A VALUE OF 22K 1/4 W INSTEAD 
OF 220K 1/4 W 


COLUMN] (c 


ABCDEFGH 


FRONT PANEL FINISH - APPLY FINISH P513 OF SPECIFICATION MIL-F-14072. 
PRIME ANO FINISH COATS TO BE APPLIED TO PANEL FRONT AND EDGES ONLY. 
APPLY 2 COATS OF TT-E-529A CLASS B ENAMEL, SEMI-GLOSS, LIGHT GRAY, 
COLOR 26440 OF FED STD -595. 


pin 


CHARACTERS PER ND- 1002(22 SILK SCREEN PER NO 100219 USING ENAMEL, 
SEMI-GLOSS INSTRUMENT BUCK, COLOR 514 OF ANA 157. 

CENTRALIZE AS SHOWN. CHARACTER HEIGHT 1/8 EXCEPT WHERE OTHERWISE 
SPECIFIED. 
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THE SUPPLIER'S NAME, ADDRESS AND PART NUMBER SHALL BE PUCEO ON THE 
OUTSIDE SURFACE OF THE REAR PLATE PER ND I0020I9 'H15 IN B ORWATION 
SHALL NOT APPEAR ON THE FRONT PANEL. 


THE EQUIPMENT SHALL PASS ALL TESTS CALLED OUT IN ATP-1900063. 
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TWO COPIES OF THE SERVICE MANUAL CONTAINING A SPARE PARTS LIST, SCHEMATIC 
DIAGRAM, OPERATING INSTRUCTIONS, MAINTENANCE INSTRUCTIONS AND CALIBRA¬ 
TION INSTRUCTIONS SHALL BE SUPPLIED WITH EACH UNIT. ALSO, ONE COPY 
OF THE INSPECTION TEST DATA SHALL BE SUPPLIED WITH EACH UNIT. 


COLOR CONTROL: 

MANUAL: TWO-POSITION LEVER SELECTS RED OR BUCK PRINT-OUT. 

REMOTE CONTROL: RED, BINARY "1" OR OPEN CIRCUIT; BUCK, BINARY "0". 
APPROXIMATELY 2 MEGOHMS PRINTER INPUT RESISTANCE. 


NOTES: 

1. J40I THRU J4I2-AMPHENOL 78-SMT 

2. J4I3-AMPHENOL 78-S8 

3. BARS PLACED OVER LETTERS ARE FOR 
REFERENCE ONLY AND SIGNIFY LOWER CASE. 


POWER INPUT 
MS3II2-I6-8P tn 


FOR INFORMATION ONLY 


COLUMN SUPPRESSION: 

SINGLE LINE GROUNDED FOR EACH COLUMN SUPPRESSED (3 MA MAXIMUM, ♦lO 
VOLTS OPEN CIRCUIT). 


POLYVINYL 

TUBING —\ 


?<oo oOuiu^l 


CLASS B RELEASE TOR Nol f c/Yr DATE 


PRINT COMMAND: 

CHANGE FROM BINARY "1" TO BINARY "0". BINARY "0", MUST BE MAINTAINED 
100 MS MINIMUM AFTER PRINT COMMAND; BINARY "1", MUST BE MAINTAINED 15 
MS MINIMUM BEFORE NEXT PRINT COMMAND. 


INHIBIT RESET COMMAND FROM PRINTER: 

OCCURS WITHIN 50 MS AFTER PRINT COMMAND; 200 MS MAXIM 


INTERNAL GROUND: 

PRINTER SHALL OPERATE NORMALLY WITH THE CIRCUIT GROUND BIASED FROM 0 
TO ♦ 100 VOLTS ABOVE THE CHASSIS. 


PRINTING RIBBON: 

7/16" TWO-COLOR ADDING MACHINE RIBBON, RED-BUCK. 
PAPER REQUIREMENTS: 

STANDARD 2 1/4" ROLL TAPE OR FAN-FOLDED TAPE. 


CANNON AN 3064-10—* 
(MODIFY TO FIT PRINTER) 


-CANNON AN3057-IOA 


CANNON AN3066-I0 ■ 


POWER REQUIREMENTS: 

115V RMS 110%, 60±5 CPS, 45 WATTS. 


TUBING POLYVINYL! 

PER MlL-l-fc5tD,TYPE F, FORM U , GRADE C, CLASS 1, 
CATEGORY I. 


[£> THE PROCUREMENT SPECIFICATION APPLIES ONLY 
WHEN THE PRINTER IS SOLD INDEPENDENTLY FROM 
A HIGHER ASSEMBLY AND IS 50LD TO A 
GOVERNMENT AGENCY. 
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) REPLACED WITH CHANGE BY REV ® 
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DATA SOURCE: MODEL 1453 

BECKMAN INSTRUMENTS, INC., 
BERKELEY DIVISION, 

RICHMOND, CALIFORNIA 


-8.173!;^- 


DIA.THRU-^ 


/ 1^5/900063 


I P£OC(je£M£rtT SPSC/f/CA T/OAf 


| quantity nequiweo | TIVITY [ _ LIST OF MATERIALS OR PARTS LIST 

| unless OTHERWISE specified | AC SPARK PLUG DIVISION. GMCj MANNED 


MILWAUKEE. WISCONSIN 

acsppn 3*4 — ' 

««. £JmSL^ 8 W* 


PRINTER 


DO NOT SCALE THIS DRAWING |APPROVAL 


1900054-011 _ 

NEXT ASSY USB) ON 

APPLICATION 


1900063 


|CONTRACT NAS9-4 
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PI 


COLUMN CA ^ AC,T Jj/n^S^i^SHALL BE 10-LINE DECIMAL,REMAINDER OF COLUMNS 
--- ---. THE 10-LINE DECIMAL INPUT TO COLUMNS 9, 


MS3I26E-22-S5P 


COLUMNS 9, 

eu*i I or 8421 AND 2421 CODE. _____ 

11 and 12 SHALL BE PROVIDED BY CONTACT CLOSURES. THE LOGIC "0" AND 
LOGIC "1 H VOLTAGE LEVELS SHALL BE PROVIDED FROM THE PRINTER AND SHALL 
BE AVAILABLE VIA CONNECTOR PI. 

PRINT BARS SHALL BE INSTALLED AS FOLLOWS: 

COLUMNS 1-2-3-4-5-6-7-8-10-11-12 SHALL CONTAIN THE NUMERALS 012 345 
6 7 8 9 NO NUMERAL SHALL BE PRINTED WHEN COLUMN IS SUPPRESSED. COLUMN 
9 SHALL* CONTAINTHE CHARACTERS ♦ - F T R AC • #. NO CHARACTER SHALL 
BE PRINTED WHEN COLUMN IS SUPPRESSED. 


COLUMN 12 

_A_ 


COLUMN II 


IO LINE 
DECIMAL INPUT 


COLUMN IO 


COLUMN 9 


4 LINE 
BCD INPUT 
COLUMN 8 


CDEFGHJKLMN PRSTUVWXYZa 


bed « -f 9 


PRINTING RATE: ZERO TO 3 LINES PER SECOND. 
ACCURACY: IDENTICAL TO DATA INPUT SOURCES. 




INPUT CODE: 

WITH APPROXIMATELY 2 MEGOHMS SERIES SOURCE RESISTANCE PER LINE, 
BINARY ”0". -12 TO -50 SOURCE VOLTS AND BINARY "1", 0 TO *50 SOURCE 
VOLTS. WITH APPROXIMATELY 100K OHMS SERIES SOURCE RESISTANCE PER 
LINE, BINARY "0" IS -8 TO -50 SOURCE VOLTS AND BINARY "1" IS 0 TO 
♦50 SOURCE VOLTS. 
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CONTROL 
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REVISIONS 

PCBCW1PTIOW 
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\ mi I 234567B9 12 3 4 5 4 7 8 9 ^ I 23456789 K>M I ^ 3 ^ 5 4. 7 ^ 
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CONTROL VOLTAGES: 

BINARY "0", -12 TO -50 VOLTS. 
BINARY "1", 0 TO ^50 VOLTS. 


J4I2 


1 2 3 4 5 4 7 8i V 

OH 

J4II 


Ej| 

J4I0 


J408 


0 

U4I3 

(PI05) 


"To MEGOHMS^FOR NEGATIVE INPUTS, 200K OHMS FOR POSITIVE INPUTS (4-LINE 
AND 10-LINE CODE MODULES). 


P2 

MS3I26E-22-4IP 


INPUTS, POWER SOURCE, AND CHASSIS MUST BE ELECTRICALLY ISOLATED FROM 
EACH OTHER, AND FROM THE FRAME. DELETE THE 0.1 uF 400V CAPACITOR 
C 126. 


4 LINE 


BCD INPUT 
_a_ 


THE TEN-LINE INPUT CODE MODULES SHALL BE MODIFIED AS FOLLOWS: THE R301, 
CONNECTED TO PIN 11 OF P301, SHALL HAVE A VALUE OF 22K 1/4 W INSTEAD 
OF 220K 1/4 W 


COLUMN 7 


COLUMN 6 


COLUMN 5 


COLUMN 4 


COLUMN 3 


COLUMN 2 


COLUMN I 


ABCDEFGM 

/K A 


V w 


FRONT PANEL FINISH - APPLY FINISH P513 OF SPECIFICATION MIL-F-14072 
PRIME AND FINISH COATS TO BE APPLIED TO PANEL FRONT AND EDGES ONLY. 
APPLY 2 COATS OF TT-E-529A CLASS B ENAMEL, SEMI-GLOSS, LIGHT GRAY, 
COLOR 26440 OF FED STD -595. REAR FACE OF FRONT PANEL TO BE PRO¬ 
TECTED FROM CORROSION BY CONDUCTIVE FINISH PER MIL-C-5541. 


^ ^ ^ ^ ^ 


p q 


■-T 


1n^>CHARACTERS (FUTURA DEMIBOLD). SILK SCREEN PER ND 100219 USING ENAMEL, 
SEMI-GLOSS INSTRUMENT BLACK, COLOR 514 OF ANA 157. 

CENTRALIZE AS SHOWN. CHARACTER HEIGHT 1/B EXCEPT WHERE OTHERWISE 
SPECIFIED. 


THE SUPPLIER'S NAME, ADDRESS AND PART NUMBER SHALL BE PLACED ON THE 

OUTSIDE SURFACE OF THE REAR PUTE. THIS INFORMATION SHALL NOT APPEAR 
ON THE FRONT PANEL. 


' IffiSIH flfffiUHl fifSIHIB flffiJIHE fiffiBBB 


THE EQUIPMENT SHALL PASS ALL TESTS CALLED OUT IN ES- 


0406 


TWO COPIES OF THE SERVICE MANUAL CONTAINING A SPARE PARTS LIST, SCHEMATIC 
DIAGRAM, OPERATING INSTRUCTIONS, MAINTENANCE INSTRUCTIONS AND CALIBRA¬ 
TION INSTRUCTIONS SHALL BE SUPPLIED WITH EACH UNIT. ALSO, ONE COPY 
OF THE INSPECTION TEST DATA SHALL BE SUPPLIED WITH EACH UNIT. 


LEVER SELECTS RED OR BUCK PRIKT-OUT. ^ 
REMOTE CONTROL: RED, BINARY "1" OR OPEN CIRCUIT: BLACK, BINARY 0". 
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PRINTING RIBBON: _ __ 
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PAPER REQUIREMENTS: _ 

STANDARD 2 1/4" ROLL TAPE OR FAN-FOLDED TAPE. 
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NOTES 

U CONDUCTOR INSULATION COLORS SHALL BE^ 

WHITE WITH B'-UE TRACER AND WHITE 
WITH RED TRACER. JACKET COLOR SHALL 
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|7> CONDUCTOR INSULATION COLORS SMALL BE WH/TE 
WITM BLUE TRACER AND WHITE WITH RED TRACER. 

JACKET COLOR SHALL BE WHITE. 

! 

CONDUCTOR INSULATION COLORS SHALL BE WHITE 

W/TH BLUE TRACER, WHITE WITH RED TRACER AND 

WHITE WITH TELLOW TRACER. JACKET COLOR SHALL BE WHITE. 


(LIST Or PARTS f MATERIAL CONTINUED OH SHEET 2) 


PICTURE MJCONPLETE 


65 I 

64 /HS-BieCP-EU- 4N>T 
63 HS-S/2S f et ■ 6SAX 
' 62 PSSI24T-24-4I2H 
6 / /*<-*/-4/P 

' so Ms-3/a£f-ee-S5sz 

ra yr 9t*>/ c. ?9 <f 

' 58 rt$‘3Mf-eZ-S5s)( 
" 57 MS- 3/e£F- 22 5SSp 

~ se 0s-&*6f-ee-sss 

' 55 I -/S 

54 _ -/g 

53 "-✓/ 

~ 52 /00034?-8 

" 5/ f -*>3 

~ 5P -/* 

" 45 I -TO 

“45 /oooe43-s 


coAX-tf/i-c-/7c £6 /s$3/u % Si 00 rr~ 


co////scroe - m<5 3 


PteeuU, 5l£C co//& 


6S-6f84S/2 


43 _ 

42 _ 

‘ 41 _ 

40 _ 

“J5 __ 

38 _ 

37 __ 

Tie / 0/5 £ 00 - 00 / 

“ 35 M3CJ-C-/0J3 

" 34 PAJ 900-3/0 _ 

~ 33 MS3553S-S/ 

~ 32 MS/G 996 -// 

~ 3/ MS/0 990-9 
~ 30 MS3//0 F-2S- 6/SB 
“ 29 Mss/ssr-s+o/sr 

~ 28 /453/2C,r-e*4/SX 
~ £7 MSS/26> f-Z4-6/SM 
~ £6 MSS/BOf-M-t/S 
’ MS3/2CP'ZZ-S5PV 
~ £4 A fS3/Z0PSZ-SSPX 
~ £3 MSJ/ZC PZZS3PP 
~ ££ MSS/ZQP ZZ-SSP 
~ £/ MJ3/36,r- 23-3/S 

ITEM PART OR IDENTIFYING 

NO. NUMBER 


ee*#6 11 

1 /SOOAT 

24 ANG 

MOOft 

eo*#6 

5ooa7 

ILARG 

soon 

"£> m 4 4MS 

/or? 


/ooon 

‘B'22AHt 

25m 


soon 

m £M/9Mt 

IODF) 

V3/M 

son 


tym'd m c m/4. wt,pk son 
spsis eer&fsroA? _ 

jUOr-^£ZF2QC£/A/<« _ 

_ . 

b/ps/zeezos/e _ 

ss/es^-c-pp. farter /xspq _ 

sc/eeu/- spp, sosMer //eps _ 


I QUANTITY REQUIRED 


r co/j/jacroe-piuf, ececre/cpt 

NOMENCLATURE 
OR DESCRIPTION 

f OF PARTS AN[) MATERIALS 


1 5YM ZONE 

A 


REVISIONS 

DESCRIPTION 


m cjjMfci ///Accoje&wcf C ^S— 

Air/7 me /S0329 J™* e9 

CHAW /H ACCORDANCE 

W/TH MXC / 87/10 _ 

CHANGE IN ACCORDANCE WITH 
MAC. 07509 

__________ 

MXC 18749 / 

CHANGE IN ACCORDANCE WThj 

MXC 188191 _ 

‘ /HCOHHoexrss changes *" 

th/bo o" &££ nee* _ 


# 

# S? 


/</ 

h*u£ 


FOR INFORMATION ONLY 

CLASS B RELEASE TOR No. MOS5L DATE 21 ^ 1 * 5 


SHEET 1 I SHEET 2 


30 1 ME 3/2C F- £2 - 2IP 
!$ MS3/2LE-2Q-4/S 
!8 MS3/ZLF-Z0-//P 
17 M5 S/ZLE- 2Q-/LP 
16 MS3/ZC,T.K,-3SVl 
' IS MS3/ZC.P/G-SS 
' 74 MS 3IZ6T-I6-8P 
' 13 MS3I2.6F-I4-/9S 
' !Z MS3IZLP-I2-P5H 

~ // M53IZC.PI2-/0S 
' !Q M5 3/ZCT-/2- /OP 
' 3 MS3J26T-/2-3S 
' 8 iiS3/zc,r-/z-3P 
' 7 MS3/26 T-I0-6R 
' 6_ NIS3I22E-22-SSS 
~ 5 MS3/06E-32-6P 
4 MS3I06 A-I8-IP 
3 M53KX'£-2t-SP 
£ 101 E922 -001 


CON NECTOR-PURS. ECECTRKPC 
E&AAfE _ 


on effec- 

-| TIVITY 


PART OR IDENTIFYING 
NUMBER 


190003/ _ 
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QUANTITY REQUIRED 
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a 1790006112 


REVISIONS 
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_ REVISIONS 

_ DESCRIPTION _ 

CHANGE IN ACCORDANCE WtTH 
rMXC 167309 _:[ 

CHANGE IN ACCORDANCE WITH 

MXC/9S/9/ ,7PM D*nS 


mwkWLwmiEHjM 

WMWnEKMWEKBH1ffl& 


WBB MMMXSOR 

tm 

E3 

m 


TERMINAL LOG _ 


TERMINAL LUG _ 

m&MIOOtffl TYPE I CLASS / 20AY& WHITE I09FI 


o*r*3 



m\MS3/Z7E-Z-55 PYT CONNECTOR-REC EPTACLE,ELEC 
23WS3057A-I6 \CLAMP-CA8LE 


CHANGE IN ACCORDANCE MTU 

MKC /SS23C _ 

CHANGE /N ACCORDANCE WITH 

AfXC ISP 3*1 _ 

ADDED CUSTOMER DATA 

Crr-*3) _ 

CHANGE IN ACCORDANCE 

N/TH M*C 189021 _ 

~ ADOeD MEM/4-Z TNR !4SSe 
ASSOC *f*0/3062+ 

PER TERR oU*Ss6 


JON 

£3 

ptAf* 

31 

JOL 

h I£k 

m 


ulkk 

*4* 


28 

AOG 

G3 


29 


AUG 

63 

I 3 c 

63 


$06 

63 


l7 

OCT 

6S 



IEHI 

103 1 

isai 

IS0I 


MS3I2GF-I4--I9P 

10104-90- 200 UNSULATI0N-SLEEV1M 


trtmK-klblttLaFiJwim'iiKauvEB^M 

IE3L= 

I FIT-1 

I DU 

vm 

im 
im 



1000243 -003 l FERRULE-ELEC. 


-166 


-250 


-KcG 



3H7E-2Z-S5S 


101590 ?-5 


1015902-12 


I0I50OZ-I5 


lots SEE -003 


JO/5966 -OOI 


IKISULATION-SLEtVNG, CLEAR 


CONNECTOR-RECEPTACLE . EL 



J48 WS3/27E-22-SSSV i ' .. 1 1 _ 

' M7 MS3I27E-22 5SSX _ 

MS 3127£-22-55PZ 


MS3I27E-22-55PV 


MS3 12 7E-(4-15S 


MS 3127E-2.0-44< 


MS 3127 E-20-4/P 


M53/26F24 -6/Pi\ CONNECTOR-PLUG.. ELECTRICAL 


SCREW, BUTTON , HEX.SOCKET 


-II 


7000243 -15 


MS3IB7E- 20-4/S 


MS3I27E-I6-8S 


vmi 
I ESC 

\mi 
imi 
ic m 

imi 


\wznnnsmM33Mx£Sia 


nrAfwizMMZ 


QUANTITY REQUIRED 


NUT. SELF LOCKING _ 


GASKET. CONNECTOR. 


GASKET, CONN EC TOR 
PANEL . ASSEMBLY ONSEPl 


MSmiE-Z-SSP \CONNECTOR-PECPTACLE. ELBE. 


LIST OF PARTS AND MATERIALS 


QUANTITY REQUIRED 






TERMINAL-LUG, RING TONGUE, CRIMP 


JACK-W/RE TIP (AWG 20 


JACK - WIRE T/P 


mviazB&mx 


FOR INFORMATION ONLY 

CLASS B RELEASE TOR No.££_fl_2_ DATE 


FERRULE, ELEC- _ 


CONNECTOR-RECEPTACLE ELEC. 


CONNECTOR-RECEPTACLE ELEC. 


ES698A SV3 SPANG 200 ET. 
ES 698A SK3 22 AWG 200 FT. 


PART Or identifying 
NUMBER 


CONNECTOR-RECEPTACLE ELEC 


BOOT-COAX OUTER , FEMALE 


CONTACT-COAX PIN __ 


RING -COAX CONNECTOR _ 


BODY-COAX OUTER, MALE 


SOCKET-COAX CONTACT 


CLAMP-STRAIN RELIEF _ 


FERRULE-ELEC. COND . _ 


FERRULE-ELEC. COND. 


NOMENCLATURE 

OR DESCRIPTION _ 


LIST OF PARTS AND MATERIALS _ 


_|.THE.ASSEMBLY PART NUMBER IS THE DRAWING OH effec 

I NUMBER AND THE DASH NUMBER THAT APPLIES I Q J NTITY * EQU , RED j TIVITY 






CONNECTOR - PLUG, ELEC. 
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FRAME-'l 
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LIME DtA&tAM C 
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REQU/PEMEDTS: 

/? /7 ///<r>y o/meds/ods of panel add chass/s 

SHALL BE CEDTPAL/ZED A/TH/D .020 AT ASSEMBLY. 
S/DES or CHASS/S LOCATED 3Y 27 /DCN D/MEDS/OD 
SPALL OE PARALLEL H/TH/D .032 ADD PEPPED D/CULAe 
TO PEAP SURFACE OF FFD2JT PAD EL A/7P/D .002. 

\T> E/ACr CODDECTOP LOCAT/OD 022PEAP OF ASSEMBLY 
SPALL BE OETEPM/DEO 3Y SUPPUEP. 

T > fpodt padel chapacteps {'futupp dem/bold) 

- CHAPACTEP HEIGHT J EXCEPT \NHEPE OTHEP/D/SE 

spec/f/ed. s/lf scpeed pee ajo/ooeo/9 us/dg 

EliAMEL, SEM/-GLOSS. /DSTPUMEDT BLACE „ COLO* S/4 
OF ADA /S7. CEDTPAL/ZE AS SHOh/D. CHAPACTEP 2 
HEk$HT5 ELSEDHEPE OAJ TPE UAJ2T SPALL BE . 
LETTEP/AM spall BE L6&2BLY APPL/ED BY AD Y 
SUITABLE MEADS. 

7> BOPDEP APEAS, W/TH/D J /DCP OF TPE PAD EL &*?£, 

OP TPE PEAP SUPFACE OF TPE FPODT FHDEL SPALL 
BE CO-PLADEP ADO FPEE OF PPOTPUS/ODS. 

>> A4002JT DUT 10/5796-010 FPOM TPE 7DS/DE OF 772E 
CPASS/S. ALLOP } /A/CP SCPEP CLEAPADCE AT 
EACH DOT FPOM THE /US/DE SUPFACE OF TPE CPASS/S. 

>> THE PE SPALL BE DO PPOTPUS/ODS OUTS/DE OF TPE 
CPASS/S /D TP/S APE A. 

FPODT AADEL F/D/SP : APPLY F/D/SP PS/3 OF 

SPEC/F/CAT/OD M/DF/4072. PP/ME ADO COATS 

70 BE APPuED TO PAAjcL FPODT ADO EDGES ODlY. 
APPLY 3 COATS OF TT-ES29A, CLASS S CDAMEL, 
SEM/-GLOSS, aSPTGPAY, COLOP 26.440 OF FED-57V' 
SfS. 

/LOTS: M/L-PSS5S PP/MEP SUPEP3EOES M/L-P 663f. 

THE PEAP SUPFACE OF TPE FPODT PA DEL SPALL BE 
PPOTECTED FPOM COPPOS/OD BY CAD/MOM FZATE 
PEP (SO-F 4/0. 

ALL OUTS/DE SUPFACES MUST BE FPEE FPOM DOPES 
AW SPAPP EDGES. 

P/D L/ST FOP CODDECTOP MS3//2-/2-3P (J/) 

//UTEPDAL P/D 

CODDECT/OD LET TEE 

//S V. 60 CPS y _ A 

T :—s 

AS 4, 60 CPS _ C 

THE EdfU/PMEDT SHALL BE DES/GDED 70 MEET THE 
EOPPO/UMEDTAL PEOU/PEMEDTS OF A/D- 

g> ALLOW INCH CLEARANCE BEHIND EACH HOLE. 

DATA SOUPCE : 

MASS A D///S/OD 
HFUG HAM t MASS 
MODEL 3SA-B60A 
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requirements: 

/ /9 ANO /7 INCH DIMENSIONS OP PANEL AM CHASSIS 

SPALL OE CENTRAL/ZEO WITHIN .020 AT ASSEMBLY. 

SIDES OE CHASSIS LOCATED 3Y /7 INCH DIMENSION 
SPALL OE PARALLEL W/TH/N .03* AM PERPEND/CULAR 
70 REAR SURFACE OF FRONT PAVEL WITHIN .062. 

2 EXACT CONNECTOR LOCATION OX/ REAR OP ASSEM0L Y 

SPALL OE DETERMINED BY SUPPLIER. 

3 FRONT PANEL CHARACTERS *FPONT PANEL CHARACTERS PEP 00-/002/22. 

CHARACTER PE/fPT £ EXCEPT WHERE OTHERWISE 
SPEC/P/ED. S/LR SCREEN PEE M/0020/9 US/NG 
ENAMEL, SEMI GLOSS. /NSTRUMENT 3LACE, COLOR 0/4 
OP ANA /S7. CENTRALIZE AS SHOWN. CHARACTER 
PE/E/HT ELSEWHERE OH THE UNIT SHALL OE jSf • 

LETTERING SPALL OE APPLIED PFRND1002019. 

4 BORDER AREAS, WITHIN ^ INCH OP THE PAVEL POSE, 

OH THE REAR SURFACE OP THE PROMT PMNEL SHALL 
OE CO-PLAHER AM FREE OP PROTRUSIONS. 

6 MOUNT NUT 1015793-010 PROM THE /AJS/OE OP THE 
CHASSIS. ALLOW g INCH SCREW CLEARANCE AT 
EACH HUT PROM THE INSIDE SURFACE OF THE CH9SS/S. 

6 THERE SHALL BE NO PROTRUSIONS OUTS/OE OP THE 

CHASSIS IN THIS AREA. 

7 FRONT PANEL FINISH-CADMIUM PLATE BOTH SURFACES AND ALL 

EDGES PER UQ -P-4ttAj/Pt 3 ,olA55I. PRIME WITH 11,10/0328, 

COAT/NG PER MIL-C-8507. PRIME AND P/H/SH COATS TO BE APPI/ED79 
PANEL FRONT AMD EDGES ONLY. PIN/SM PAINT TP BE2 CUAT5 OP 
TT-E-S29,CLASS 3 ENAMEL , SEMI-GLOSSAL /GHT GRAY, COL OR 

ZjjOTE?M/L-P^SOSP&MCe SUPERSEDES PfXL-PGBBf. 

3 THE REAR SURFACE DP THE F&X/T PAX/EL ' SHALL Of 

PROTECTED PROM CORROS/OAJ 3Y CAO/MUM PLATE 
PER dMhP-4/G* 

9 ALL OUTS/OE SURFACES MUST OE FREE FROM BURRS 

AND sharp edges. 

10 PROMT PANEL MATERIAL—STEEL PER QQ-S' 636 

U /INTERPRET DRAWING tN ACCORORX/CE U//T/Y 7>/£ STANDARDS 
PEP SCR/BED BY AWL-0-70327 


fZ ALLOW j INCH CLEARANCE BEMHD EACH HOLE. 


DATA SOURCE: 

MASS A D/ASTON 
H/NRHAM , MASS 
MODEL AA-GOO 


‘T . , % 


MOOtu HQ. /'*S SSTr850T>. 

PE* HKC/f£T/ 2 _ 

' CHANGE tH ACCCWCAHCC MT* 
MAC /#6*/7 

Cha/u^C H Accoee/u/cf 
rt/sr* MCA /90L89 
peR TDRR mi/' 
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requirements-. 

/ /9 AUO !7 INCH D/MEDSIODS OF PANEL ADD CHASSIS 

SPALL 3£ CENTRALIZED W/TN/N .020 AT ASSEMBLY. 
SIDES OF CHASSIS LOCATED 3Y /7 INCH D/ME/U5/0/U 
SPALL S£ PARALLEL P/TH ID .03/ ADD PERPENDICULAR 
TO EEAE SURFACE OF FRONT PANEL WITHIN .062. 


3 FRONT PANEL CHARACTERS'FRONT PANEL CHARACTERS PEP NO-/00Z/22, 

CHARACTER HE AS AT £ EXCEPT WHERE OTHERWISE 
SPECIFIED. S/LR SCREED PER ND/0020/9 USING 
ENAMEL, SEMI-GLOSS, INSTRUMENT 3LACR, COLOR S/4 
OF ADA IS 7. CENTRALIZE AS SHOWN. CHARACTER. 

HEIGHT ELSEWHERE OD THE UD/T SHALL 3E g Ti . 
LETTERING shall SE APPLIED PERND 70020/3. 


4 BORDER AREAS, WITHIN J INCH OF THE PADEL EDGE, 

ON THE /REAR SURFACE OF THE FRONT PANEL SHALL 
3E CO-PLANER AND FREE OF PROTRUS/ODS. 

5 MOUNT NUT 1015795-0/0 FROM THE /DS/DE OF THE 

CHASSIS. ALLOW / INCH SCREW CLEARANCE AT 
EACH DUT FROM THE /NS/DE SURFACE OF THE CHASS/5. 

tf THERE SHALL BE DO PROTRUS/ODS OUTS/DE OF THE 
CHASS/S ID TH/S AREA. 

7 FRONT PANEL FINISH-CADMIUM PLATE BOTH SURFACES AND ALL 
EDGES PER QQ -P-4/6AJYPE3,CLASS I. PP/ME MTH RIL-C-15328, 

CORING PER M/L-C-8507 PRIME AND FINISH COATS TO BE APPLIED TO 
PANEL FRONT AND EDGES ONLY. FINISH RA/NT TO BE Z COATS OF 
T T-E-529, CL ASS S ENAMEL., 5EM/~ GLOSS,L/GAT GRAY, COL OR 
26440 OF FED. STD 595. 

DOTE: M/L-P-SSSS PRIMER SUPERSEDES M/L-P-L33?. 

& THE REAR SURFACE OF THE FRONT PANEL SHALL SE 

PROTECTED FROM CORROS/OD 3Y CAD/MUM PLATE 
PER OO-P-P/O. 

9 ALL OUTS/DE SURFACES MUSTER FREE FROM SURRS 

ADD SHARP EDGES 

10 FRONT PANEL MATERIAL-STEEL PER QQ-S-636 

H /l/terpret drawing in accordance lh/tW Tt/e standards 

PEPSCP/PEO BY M/L-D-703Z7 


fl ALLOW j INCH CLEARANCE BEHIND EACN NOLE. 

DATA SOURCE : 

MASSA DtWS/OD 
H/NGHAM , MASS 
MODEL AR-GOO 
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peou/rzme/uts: 

5 $/uAL HUPUT RP/J0E: 20 n A TO 20 VOLTS RMS PULL 
SCPlc DEFLECT/O/J, W/TH 120 * *r FROM 22/JTER Z6RO 

SEUSlWlTf- !*iV PEe-n-m. 

//UPUT /MPEQ/WCE: S/G/JPL C//P/U/JEL /OO R OHMS 

REFERE/UCE CPP/U/UEL 200 R OHMS 

REFERt/UCE /JUPUT PP/UCE.- 9 VOLTS to US volts 
EREGuE/UC/ES • 00 c/5, 300 CPS, 3200 CPS 

iSGLPTtCU: S&U/k. /HPUTS, OUTPUTS //UPUT POME* P/J0 
ChPSS/S SHPLL £E ELECTR/CPLL Y /SOCPTEO FROM 
EACH OTHER. 

DP/FT: 0.25*1* MPX. F^EP HOUR 

ZERO OFFSET i ± 20*/-?* FROM CE/UTER ZERO. 

OUPORPTuRE REUECT/OAJ : /OO TO /. 

excCE settuucs .* /, 2 ,5, /o, 20 , so, /oo, 200 , soo, /ooo ?* / 

PEE *1 PuD OFF 

F&X/TPP/UEL CO/UTEOCS; /C STEP PTTEUUPTOR F/LTEE 
SELECT ZEEO PDJUSTMEUT, CPL POJUSFFfEX/r, CPL 

,o m/luvolt Burro/u , phpse pdjustme/ut, OO CYCOE 
Pe/ME 30TT0A/ pwo OVERcOPO lump. 

THE PHPSE SE/US/T/VE DEMODULPTOP PE SOO (AfOD/F/EO) 

P/C PX^cCrfPLl EE ELECTR/CPU K P/UD MECHP/J/CPLLY 
COMPPT/ELE FOE USE W/7H 7PF DR/VER PMPL/F/ER 
P//U/W009 PHD TEE OSC/LLOCRPPH RPCR P/H /200067. 

WE ■'OPT -SLSS MPX. 

THE SH/ELO 0/U THE PR/MPRY OF 77/E S/&/PL /a/POT 
TRP/USFORMEP FU TP£ PHPSE SEAJS/T/VE 
OEMODULPTOR SHPLL SE 3POOSPT OUT 70 P/A/ "<C " 
OU THE POWER COW/UECTOR (MS-3//2- /O-SP) 0/U FHE 
OEtvEE PMPL/F/EE OP/O/P i MOO/F/ED) - 

FEOUT PP/UEL F//U/SH: PPPLY F//U/SHPS/3 OF SPEC/F/CPT/O/J 
M/c-F/ 4072 PE/ME PUD F//U/SW COPTS 7V BE PPPL/ED 
ro pp/ue/l frout p/uo edges o/jly. PPPlY 2 coprs 

OF TT-E-229P, CLPSS 3 E/UPMEL, SEM/-GLOSS, L/GWT 
SEPY COLOP 26,440 OF FEO-STD-S9S. 

/JOTS: M/L-F-3S6S PR/MER SUPERSEDES M/RPPS39. 

FROUT PP/UEL CPPEPCTEPS (FUTUPP DEM/SOLO) CPPRPCTER 
PE/CPT 2 EXCEPT HPEPE OTHERW/SE SPEC/F/ED. 

5/LP SCREEU PER /UD/OOZO/9 US/US EUPMEL, SEA//- 
SLOSS, /HSTRUMEUT SLPCR, COLOR 3/4 OF PAJP-/S7. 
CE//7RPL/ZE PS SHOHU. 

CPPRPC7EP HE/GHT ELSEWHERE 0/U THE U/U/T SHPLL SE 
i *>i . LETTER//UG SHPLL SE LEG/3LYPPPUED BY 
P/t?y SU/TPSLE MEPUS. 

THE REPR SUPFPCE OF THE FROUT PhUEL SPPU, BE 
PROTECTED FROM CORROS/OU SY CPD/MUAf FtPTE 
FER O0-P-4/O. 

THE U/U/T SHPLL SE OES/G/UED TO MEET THE EUV/ROU- 
mfhtpl REQU/REMEA/TS OF NO- 



[7> F//UCEP OPERPTEO CPPT/VPTEO FPSTEUERS SHPLL SE 

//USTPLLEO PS PPPT OF EPCH P.P. FPSTEUER HEADS 
SHPU PLSO SE PROV/DED W/TH P CROSS RCCESSED SLOT. 


OP TP SOURCE: 

MPSSP D/V/S/O/U 
H/UCHPM, MPSS 
MOOEL PR-500 
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EEE/U/PEMEHTS: 

SGHAL l/JPUT «: 20*7 TO ZD VOLTS RMS FULL 
SCALE DEFLECT/OH, H/TH ± 20 ?n if FROM CEHTER ZERO. 

SEMS/W/TY : /-m V PER -m -m. 

l/UPUT /MPEOAHCE: 5/G/UHL CHAMUEL /OO R OHMS 

REFEREHCE CHAH/UEL ZOOM OHMS 

REFEPc/JCE t/JPUT RAHGE: 9 VOLTS 7V //S VOL TS 

FEECoE/UC/ES .600140 OPS, 8003/00 CPS,3200+3*0 CPS. 

tSOCPTfOU: S&/HL /HPUTS, OUTPUTS , /HPUT POPE* AW 
ChASS/S SPALL SE ELECTR/CAU Y /SOL A TEA FROM 
EACH OTHER. 

OP/FT: 0.25*?* MAX. FIE# HOUR 

ZE/EO OFFSET -,± EC ■*)•>* FROM CEHTER ZERO. 

QUADRATURE REJECT/OH : /OO TO /. 

PAUSE SETT/USS : / 2, £, /O, 20,60, /OO, 200,300, /OOO m V 
PEE v* -** AuD OFF. 

FROMT PANEL COHTROCS/ /O STEP ATTENUATOR, F/LTEE 
5ELECT, ZEEO ADJUSTMENT, CAL ADJUSTMENT, CAL 
/O M/LUVOLT BUTTON, PHASE ADJUSTMENT, OO CYCLE 

pe/me Bottom and overload lamp. 

THE PHASE SENS/T/YE DEMODULATOR PE500 (MODfF/ED) 

P/H/900006SHALL SE ELECTR/CPU T AHO MECHAN/CAUY 
COMPAT/3LE FOP USE H/7H THE OR/YER AMPL/F/EE 
P/H/9000L? AW THE OSC/LLOGRAPH RACK P/H / f0006 7. 

WE/SHT-ELSE MAX. 

THE SH/ELD OH THE PR/MARY OF THE S/<$HAL /AJPUF 

tra/jsfoemee /h the phase sens/ r /ye 

DEMODULATOE SHAU SE SROUGHT OUT 70 PM H G 
OH THE POiHER CONNECTOR (MSS HZ - /6-SP) OH THE 
OR/YER AMPL/F/EE DATO/A (MOD/P/ED). 

FEO/JT PA/USL F//U/5H: APPLY FM/SAP5/3 OF SPEC/F/CAT/Od 
M/L-F/407Z PE/ME AW P/H/SH COATS TV SE APPL/ED 
7Z> PA/UEL FRONT AHO EASES O/UCY. APPLY 2 COATS 
OF 7TE-329A, CLASS 3 ENAMEL, SEMT-GLOSS, LTGHT 
SEAY, COLOE 26,440 OF FED' STD-Sf5 . 

MOTE: M/L-P-SS3S PE/MEE SUPERSEDES MErP ASSf. 

f PONT PANEL CHAEAC7EES (FUTOEA DEM/SOCO) CHAEACTEE 
HE/EHT A EXCEPT WERE OTHEEh/ZSE SPECTFTED. 

S/LX SCREEN PEE W/OOZO/9 USTNG ENAMEL, SEMT- 
GLOSS, /HSTRUMEHT SLACE, COLDS3/4 OF AHA -T37. 
C£/U7eAL/ZE AS SHOW. 

CHAEAC7EE HETGHT ELSEHHEEE OH THE UH/T SHALL SE 
£ */t . LETTEE/HS SHALL SE LEG/SLY APPL/ED BY 
Affr SU/TASLE MEAHS. 

THE EEAE SURFACE OF 7HE FRONT PhHEL SHALL BE 
PEOTECTED FEOM COEEOS/OH BY CAD/MC/M PLATE 
FEE 00-P4TL. 

/NTEPPPET DPAMN6/N ACCORDANCE A/TH THE 
STANDARDS PPESCPTBED BY MTL-D-70327. 


X£>F//JGEE OPEEATEO CAPT/YATED PASTEHEES SHALL SE 
/HSTALLED AS FART OF EACH PHASE 5FTJ5/TYE 
DEMODULATOE FASTENERS SMALL 3E PROVTDED 
W/TH A SNOT. 

DATA SOURCE: 

MASSA D/HS/OH 
H/HE HAM, MASS 
MODEL PR-500 
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REQUIREMENTS: 

GAIN fTPHJSCOMDUCTANCB) SHALL BE - / VOLT INPUT FOR 
±560 MILL! AM PS OUTPUT. 

DRIFT: LCSS THAU .2 MM FORA ±tO% LINE VOLT AGS 
CHANGE CO MB t/JED WITH AN AMBIENT TEMPERATURE 
CHANGES OF 20 TO 50 DEGREES C. 

IN/ OUT SWITCH SHALL BE MOUNTED ON REAR OF DRIVER 
AMPLIFIER FOR OPT/OUAL PEU MOTOR FREQUENCY 
COMPEUSATlOfJ. 

THE DRIVER AMPLIFIER DA-fOtA (MODIFIED) P /n 1900009 
SHAl.L BE ELECTRICALLY AND MECHANICAL L Y COMPATIBLE 
FOR USE WITH THE DC PREAMPLIFIER PR-200 (MODIFIED) 
P/aJ 1900014, PHASE SENSITIVE DEMODULATOR PR-500 
(MCDlFlEDj P/n 1900068, OSCILLOGRAPH P /N 1900013. 

ISOLATION: SIGNAL INPUT, POWER INPUTS AND CHASSIS 
SHALL BE ELECTRICALLY ISOLATED FROM EACH OTHER. 

CIRCUIT : MODIFICATION FROM DAlOlA - 

REMOVE THE WIRE FROM PIN 14 OF J101 AND CONNECT 
TO PIN 6 OFJICI. ADD A WIRE FROM PIN H OF THE 

Signal input connector to pin i4 on jiou 


THE UNIT SHALL BE DESIGNED TO MEET THE ENVIRONMENTAL 
REQUIREMENTS OF ND- 


[r> MS-3112-16 -3 PW (JI)-WIRE DESTINATION- 


REVISIONS 

DESCRIPTION_ 


'Ll J 


PIN LETTER 

A _ 

8_ 

C _ 

D _ 

a _ 

F _ 

g - 

H _ 


INTERNAL CONNECTION 

_ OPEN 

_ INPUT+ 

_ INPUT- . 

_ PIN 3 OF J101 (DEMODULATOR REFERENCE) 

_ PIN 4 OF J101 (DEMODULATOR REFERENCE) 

_ GROUND 

_ OPEN 

_ PIN 14 OFJIOI 


MS-3112’ 16-SP (J2)-W/RE DESTINATION 


PIN LETTER 

A _ 

8 _ 

C _ 

D _ 


F- 
G _ 
H. 


INTERNAL CONNECTION 

_ CHASSIS GROUND 

_* signal OUT 

_- SIGNAL out 

_ FEEDBACK 

_ U5 V, 60 CPS 

_ Il5 V, GO CPS 

_ DEMODULATOR transfer shield 

_ OPEN 
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ELECTRONICS CORP. 


EXACT CONNECTOR LOCATION ON REAR OF CHASSIS TO BE 
DETERMINED BY SUPPLIER. 

[£> CHARACTER HEIGHT ^ tLETTERING SHALL BE LEQlBLY 
“TABLE MEANS. 


APPLIED BY ANY SUITA 


DATA SOURCE 


MASS A DIVISION 
HI UGH AM t MASS. 


AS: 


AMPLIFIER DRIVER 
MODEL DA-tot A 
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REQUIREMENTS: 

CAIN (TPMSCOMDUCTANCE) SHALL BE - / VOLT INPUT FOR 
±560 MILL! AMPS OUTPUT. 

DRIFT: LCSS THAU .2 MM FOR A ±10% LINE VOLTAGE 
CHANGE COMBINED WITH AH AMBIENT TEMPERATURE 
CHANGES OP 20 TO SO DEGREES C. 

IN/OUT SWITCH shall be mounted on rear op driver 
amplifier FOR OPTIONAL PEN MOTOR FREQUENCE 
COMPENSATION. 

THE DRIVER AMPLIFIER DA - 101A (MODIFIED) P Al 1900009 
S^AlL BE ELECTRICALLY AND MECHANICALLY COMPfJ/BLZ 
FOR USE WITH THE DC PREAMPLIFIER PR-200 (MODIFIED) 
F/aj 1900014. PHASE SENSITIVE DEMODULATOR PR-500 
(MCDlFlEDj P/N 1900066, OSCILLOGRAPH P /N 1900015. 

ISOLATION: SIGNAL INPUT, POWER INPUTS AND CHASSIS 
SHALL BE ELECTRICALLY ISOLATED FROM EACH OTHER. 

CIRCUIT'• MODIFICATION FROM DA/04A- 

J2EMCVE THE WIRE FROM PIN l4 OF JlOl AND CONNECT 

TO PIN G OF J IOI. ADD A WIRE from PIN H OF THE 
signal input CONNECTOR to Pin t4 ON JIOI. 


\r^>M3-3U2-/G-3PW (JI)-WIRE DESTINATION - 


& 


REVISIONS 

DESCRIPTION 

P •££££■ iTEMHC.i I cmg no 

1AT£*fAl. PER me >361*4 


[changed in accordance 

WITH MXC I B77 CO 
PER TDRR 


INTERNAL CONNECTION 

_ OPEN 

_ INPUT+ 

_ INPUT - v 

_ PIN 3 OF JIOI (DEMODULATOR REFERENCE) 

_ PIN 4 OF JIOI (DEMODULATOR REFERENCE) 

_ GROUND 

_ OPEN 

_ PIN 14 OF JIOI 


\Z>MS-3II2-I4-SP (J2)-W/RE DESTINATION 


INTERNAL CONNECTION 
_CHASSIS GROUND 
_+ SIGNAL OUT 

signal OUT 

_FEED8ACR 
_//5 V. GO CPS 
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.1 is v, le^ U.T-W 

.US v. Go CPS 

DEMODULATOR TRANSFER SHIELD 
.OPEN 


ELECTRONICS CORP. 


EXACT CONNECTOR LOCATION ON REAR OF CHASSIS TO BE 
DETERMINED BY SUPPLIER. 

p'//4 lettering SHALL BE LEGIBLY 

MEANS. 


CHARACTER HEIGHT '/& - q 4 . 

applied by any suitable 


DATA SOURCE : 

MASS A DIVISION 
HI UGH AM , MASS. 


AS: 


AMPLIFIER DRIVER 
MODEL DA-t04A 
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REQUIREMENTS: 

GAIN (TRANSCONDUCTANCE) SHALL BE - / VOLT INPUT FOR 
t6<oO NULL! AM PS OUTPUT. 

DRlFT: LESS THAN . 2 MM FOR A tloYe LINE VOL TAGE 
CHANCE COMBINED WITH AN AMBIENT TEMPERATURE 
CHANCES OP 20 TO SO DECREES C. 

IN/OUT snitch SHALL BE MOUNTED ON REAR OF DRIVER 
AMPLIFIER FOR OPTIONAL PEN MOTOR FREQUENCE 
COMPENSATION. 

THE DRIVER AMPLIFIER DA-tOtA (MODIFIED) % 1900069-011 
SHALL BE ELECTRICALLY AND MECHANICALLY COMPATIBLE 
FOR USE INITH THE DC PREAMPLIFIER PR-200 (MODIFIED) 
?/N 190 0014, PHASE SENS/ 77 VE DEMODUL A TOR PR - 50O 
(MODIFIED) Wn I9000C8, OSClLLOCRAPH p /n 1900013. 


CHANGED IN ACCORDANCE 
I V\ ITH MXCIB77O0 


I/'T I CHANGE IK ACCORDANCE WTJI 

| Icm /34394 £ 


— Z u{ . 

■ j h $P(u* 

_ H 


ISOLATION: S/CNAL INPUT, POtNER INPUTS AND CHASSIS 
SHALL BE ELECTRICALLY ISOLATED FROM EACH OTHER. 

CIRCUIT: MODIFICATION FROM DA 104A - 

REMOVE THE NlRE FROM PIN t4 OF J101 AND CONNECT 
TO PIN G OF J 101. ADD A INIRE FROM PIN H OF THE 
SIGNAL INPUT CONNECTOR TO PtN f4 ON J/Of. 


\p>M3-3H2-/G-aP*t (Jl)-iNlRE DESTINATION- 

PIN LETTER INTERNAL CONNECTION 

A _ OPEN 

B _ INPUT + 

C _ INPUT - 

D _ PIN 3 OF J101 (DEMODULATOR REFERENCE) 

£___ PIN 4 OFJ101 (DEMODULATOR RLFERENCE) 

F _ GROUND 

C _ open 

H _ P/N 14 OFJIOI 

g> MS-3H2-/C-SP (J2) - INIRE DESTINATION 

PIN LETTER INTERNAL CONNECTION 

A _ CHASSIS GROUND 

B _ + signal OUT 

C_- SIGNAL OUT 

P _ FEEDBACK 

E _ H5 V, CO CPS 

F _ H5V, CO CPS 

G _ demodulator transfer shield 

H _ OPEN 
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CLASS B RELEASE TOR No, 0(2-0°, 


DATE tfoL 


-CONNECTOR RECEPTACLE (lC CONTACT) 
CAT. NO. 2G-4200-IGS PER AMPHENOL 
ELECTRONICS CORP. 


f$>> EXACT CONNECTOR LOCATION ON REAR OP CHASSIS TO BE 
DETERMINED BV SUPPLIER. 

[J> CHARACTER HEIGHT fa-o* LETTERING SHALL BE LEQ/BLY 
APPLIED PER ND-1002019. 


DATA SOURCE : 

MASS A DIVISION 
HINGHAM, MASS. 


AMPLIFIER DRIVER 
MODEL DA-104 A 


Amplifier . driver (model m da-/o4P 


LIST OF PARTS AND MATERIALS 
GMC| MANNED 

_ SPACECRAFT CENTER 

_HOUSTON TEX/.S_ 


190 0071 -Oil 

.edoo^-on 


)-on j i7ooooo 

SSY 1 USED ON 
APPLICATION_ 
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AMPLIFIER , DRIVER 




1900069 




! i 

U 














REQUIREMENTS: 

/ GAIN (TRAUSCONDUCTANCEJ SHALL BE ± / VOLT INPUT FOR 

t6<a0 MILLIAMPS OUTPUT. 

Z DRIFT: LESS THAU .2 MM FOR A ±10% LIMB VOLTAGE 
CHANGE COMBINED WITH AH AMBIENT TEMPERATURE 
CHANGES OF 20 TO SO DEGREES C. 

3 IH/OUT SWITCH SHALL BE MOUNTED OH REAR OF DRIVER 
AMPLIFIER FOR OPTIONAL PEN MOTOR FREQUENCY 
COMPEHSATIO/J. 

4 THE DRIVER AMPLIFIER DA-tOtA (MODIFIED) P /h 1900069-011 
SHALL BE ELECTRICALLY AND MECHANICALLY COMPATIBLE 
FOR USE WITH THE DC PREAMPLIFIER PR-200 (MODIFIED) 

P N I9CCC74-G// PHASE SENSITIVE DEMODULATOR PR-500 
(MODIFIED) P/F 1300068-0// t OSCILLOGRAPH p /n 190001S ON. 

5 ISOLATION : SIGNAL INPUT, POWER INPUTS AND CHASSIS 
SHALL BE ELECTRICALLY ISOLATED FROM EACH OTHER. 

6 CIRCUIT: MODIFICATION FROM DA 104A - 

REMOVE THE FJ/RE FROM PIN t4 OF JlO / AND CONNECT 
TO PIN 6 OF JlO I. ADD A WIRE FROM PIN H OF THE 
SIGNAL INPUT CONNECTOR TO PfN 14 ON JlO I . 


ACStLS <\C. / .-V _/i ' J." 

MAren/Ai.. pea me iseih 

~ CHANGED !N ACCORDANCE 
With mx£ I677C0 
PER T0RR -■J ^ard 

~ auun m A CC0M MHC1 WtW 

CM- 94394 F=/ fi-K'CAECr 
MANGE /A/ ACCORDANCE 
S+'/TA' CM- /37A6S ^4 


2. C 

J Si 

"PC ^ 


MS-3112-IG -3 PW (J I)-WIRE DESTlNATlON- 

P!N LETTER INTERNAL connection 

A _ OPEN 

B _ INPUT+ 

C _ INPUT- 

D _ PIN 3 OF J Id (DEMODULATOR REFERENCE) x 

£_ PIN 4 OF J101 (DEMODULATOR REFERENCE) 

F _ GROUND 

G _ OPEN 

H _ PtN 14 OF J lOI 

MS-3H2-fG-S P (J 2)-WIRE DESTINATION 

PIN LETTER INTERNAL CONNECTION 

A _ CHASSIS GROUND 

8_* signal OUT 

C _- SIGNAL OUT 

D __ FEEDBACK 

E _ //5 V, GO CPS 

F _ 115 V, GO CPS 

G _ DEMODULATOR transfer shield 

H __ OPEN 


9 EXACT CONNECTOR LOCATION ON REAR OF CHASSIS TO BE 
DETERMINED BY SUPPLIER. 

10 CHARACTER HEIGHT '/* LETTERING SHALL BE LEQlBLY 
APPLIED PER ND-1002013. 

H WHEN THE AMPLIFIER IS SOLD INDEPENDENTLY FROM ITS HIGHER 
ASSEMBLY, /T SHALL A9SS ALL OF THE TESTS CAol*FD OUT VN THE 
PROCUREMENT SPECIFICATION. THE CCM4P2ETTE SPEC/F/CAT/ON 
PPPl/ES ONLY NHENTHP AMPL/F/ER /S SOU? INDEPENDENTLYEROM 
fi HIGHER H53EN1&L Y AND VS SOLD 70 A e?0YERA/N?EWr AGENCY* 


4 - 4 


+ IM 


®^r® 




SEE NOTE 10 


MS3II2-I6-8PMI 
SEE NOTES 749 


MS3II2-/G-8P 
3&E NOT& S S*S 


see Here /o 
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-CONNECTOR RECEPTACLE (IG CONTACT) 
CAT. NO. ZG-4ZOO-I6S PER AMPHENOL 
ELECTRONICS CORP. 


DATA SOURCE. 

MASS A DIVISION 
Hi UGH AM, MASS. 


AMPLIFIER DRIVER 
MODEL DA - 104-A 


PS /300063 
TEA 


PROCUREAHEa/T spec 

A i-IF/ER, C/PH£H .v'C. DA-/L 


IQUANTITY REQUIRED I I _L2 

I UNLESS OTHERWISE SPECIFIED |AC SPARK PLUG DIVISION.GMC 
I ____ ~ I_MILWAUKEE. WISCONSIN_ 


LIST OF PARTS AND MATERIALS 
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-'/<j4 -.005-2* 
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REQUIREMENTS: 

/ G4/A7 (TPAUSCOtJDUCTANCE) SHALL BE ± I VOLT INPUT FOR 

±6<oO MILL! AM PS OUTPUT. 

Z DRIFT: LESS THAN .2 MM FOR A ttoYc LINE VOLTAGE 
CHANGE COMBINED WITH AN AMBIENT TEMPERATURE 
CHANGES OF 20 TO 50 DEGREES C. 

3 in/out switch shall be mounted on rear of driver 
amplifier for optional pen motor frequency 
compensation. 

4 THE DRIVER AMPLIFIER DA-!OtA tMODIFIED) P Aj 1900069-011 
SHALL BE ELECTRICALLY AND MECHANICALLY COMPATIBLE 
FOR USE WITH THE DC PREAMPLIFIER PR-200 (MODIFIED) 

% IS0CC74-OW. PHASE SENSITIVE DEMODULATOR PR-500 
(MODIFIED) P/At 1901755-011 OSCILLOGRAPH P /N 1900013 ON . 

5 ISOLATION: SIGNAL INPUT\ POWER INPUTS AND CHASSIS 
SHALL BE ELECTRICALLY ISOLATED FROM EACH OTHER. 

6 CIRCUIT: MOD/FlCAT/ON FROM DA 104A - 

REMOVE THE WIRE FROM PIN /4 OFJ101 AND CONNECT 
TO PIN 6 OF J lOl. ADD A WIRE FROM PIN H OF THE 
SIGNAL INPUT CCUUECTCR TC P/N 14 ON JtOt . 



7 MS-3ME-I6-BPW (Jl)-WlRE DESTINATION- 

PIN LETTER INTERNAL CONNECTION 

A _ OPEN 

B _ INPUT + 

C _ INPUT - . 

£)_ Pin 3 OF J101 (DEMODULATOR REFERENCE) 

£_ PIN 4 OF J101 (DEMODULATOR REFERENCE) 

F _ GROUND 

G _ OPEN 

N _ PIN 14 OF JlOf 

8 MS -3 H2 E -IG-SP (JZ)-WIRE DES TINA T/ON 

PIN LETTER INTERNAL CONNECTION 

A _ CHASSIS GROUND 

B _ tsignal OUT 

C _- signal OUT 

n _ feedback: 

E _ 1/5 V, GO CPS 

F _ 1/5 V. GO CPS 

G _ DEMODULATOR transfer shield 

H _ OPEN 


9 EXACT CONNECTOR LOCATION ON REAR OF CHASSIS TO BE 
DETERMINED BY SUPPLIER. 

10 CHARACTER HEIGHT '/s~o* LETTERING SHALL BE LEQ/BLY 
APPLIED PER ND-1002013. 

11 WHEN THE AMPLIFIER IS SOLD INDEPENDENTLY FROM VTS HIGHER 
ASSEMBLY; /T SHALL A9SS ALL OF THE TESTS CHa.eC OUT/N 7HE 
PROCUREMENT SPECIFICATION. THE CCMHFY.E72E SPEC/FlCAT/ON 
APPLIES ONLY NAEN THE AMPL/F/ER /S SCU> /NDEAENDENTCY'FZ&M 

A HIGHER N53EN13L Y AN# VS SOLD 70 N GCJ/ERNMEWr AGENCY* 
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SEE NOTE 10 


■ H5-3II2E-I6- 8PH 

SEE NOTES 7 49 


MS-31/2E-/6-8P 

SEE HOT &S SfS 


SEE NOTE 10 


MATffHAi.. PER me 361/4 

" CMANtGECTlN rtCv-OROANCe 
With MXC I £ 77 CO 
pro rpoR ■, Of J 


CM.-; 94394- /- / Fzk 
C//ANG6 /At ACCORDANCE 
&/7W CM - /37466 /■ -• / .. 

- Tuji. 

CHANGE IN ACCORDANCE WITH 

cmscao 
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-CONNECTOR RECEPTACLE (t6 CONTACT) 
CAT. NO. 26-4200-ICS PER AMPHENOL 
ELECTRONICS CORP. 


DATA SOURCE. 

MASS A DIVISION 
HI UGH AM t MASS. 



AMPLIFIER DRIVER 
MODEL DA - 104A 


SEE NOTE 11 
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L-1-1-1- TIVITY -*- 1 - 

| QUANTITY REQUIRED I _ LIS 

I UNLESS OTHERWISE SPECIFIED |AC SPARK PLUG DIVISION.GMCl 
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LIST OF PARTS AND MATERIALS _ 
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PEOU/PEMENTS: 

/ GAIK/ (TPMSCOtJDUCTANCEJ SHALL BE t / VOLT IK/PUT FOR 
t6<o0 MULL! AM PS OUTPUT. 

Z DRIFT : LESS THAU .2 MM FOR A ±IO%LINE VOLTAGE 
CHANGE COMBINED WITH Aki AMB/EkJT TEMPERATURE 
CHANGES OF 20 TO 50 DEGREES C. 

3 IKl/OUT SWITCH SHALL BE MOUNTED ON REAR OF DRIVER 
AMPLIFIER FOR OPTIONAL PEKJ MOTOR FREQUEMCY 
COMPENSATION. 

4 THE DRf/ER AMPLIFIER DA-tOtA (MODIFIED) P /m I^OOOG^-OW 
SHALL BE ELECTRICALLY AMD MECHANICALLY COMPATIBLE 
FOR USE WITH THE DC PREAMPLIFIER PR-200 (MODIFIED) 

% I9CCC74-6//. PHASE SENSITIVE DEMODULATCR PR-500 
(MCDlFlBDj P/a !9OI755-OII CSClLcOGNHpiH p /m 19000 73 OM. 

5 iSCLAT/OKJ: SIGNAL UJPUT t POWER /KJPUTS AKIO CHASSIS 
SHALL BE ELECTRICALLY ISOLATED FROM EACH OTHER. 

6 CIRCUIT .* MOD / FlCATfOM FROM DA 104A - 

IRE MO VE THE FJtRE FROM PlKl l4 OF J101 AMD CO/JKlEC T 
TO P/AJ G OF J IOI. ADD A WIRE FROM P/AJ H OF THE 
S/GMAL IAJPUT COM HECTOR TO PiH l4 OKI JIOI . 


rA-ffhAi.. PER to %c 861/4 

CHANGES? 'N 

\\ iTH MXC. 1 B 77 CO 

PER TfiR ^ 

" CMAtttMACCQROAMOI Wtm 

/ - , / .-a 

£*ANG£ //V ACCO&0AHCS 
H//T* CM- '37463 * . 

- T-Aii 

change in accordance with 


£££LAC££ A//r» CHA/SGS 
£/£>£/ S £££ TW5f £C3 5! 


7 MS-SIIZE’IG-SPW (Jl)-WtRE DESTINATION- 

PIAJ LETTER IMTERkIAL COKlKlECT/OM 

A _ OPEM 

B _ I AJPUT + 

C _ IKIPUT - . 

D _ P/M 3 OF JIOI (DEMODULATOR REFERENCE) 

£_ P/AJ 4 OF J101 (DEMODULATOR REFEREMCE) 

F _ GROUND 

G _ OPEM 

H _ PlM /4 OF J101 

8 MS-3II2E -JG-8P (J2) - WIRE DEST/AJAT/OAJ 

PlM LETTER IMTERMAL COMMECTIOAJ 

A _ CHASSIS GROUAJD 

S_ + SIGMAL OUT 

C _- sigmal OUT 

D __ FEEDBACK 

E _ H5 I /.GO CPS 

F _ H5V, GO CPS 

G _ demodulator transfer shield 

H _ OPEM 


3 EXACT COAJMECTOR LOCATION OM REAR OF CHASSIS TO BE 
DETERMINED BY SUPPLIER. 

10 CHARACTER HEIGHT LETTERING SHALL BE LEQ/BLY 

APPLIED PER ND-1002OI3. 

// WHEN THE AMPLIFIER /S SOLD INDEPENDENTLY FROM ITS HIGHER 
ASSEMBLE /T SHALL A9SS ALL OF THE TESTS CAKjlED OUT/N 7HE 
PROCUREMENT SPEC/F/CATIOM. THE C0/WR/.E7E SPEC/F/CHT/ON 
FPPUES ONLY MEN THE FmPL/F/ER /S S£U> /NDEFENDENTlYREM 
P HIGHER H5SENJ3LY HHO /S SOLD 70 /? GOJ/ETEWMEWr AGENCF 




+ m 





SEE NOTE 10 


-MS-3//ZE-I6-8PW 

SEE NOTES 749 


M5-3UZE-IG-8P 
SEE NOTES Sf3 


SEE NOTE JO 
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MODEL DA-I04A 


SEE NOTE // 


FS/30P0SS 

TEA 


PF 3 0£UF > £A4£s/r SPEC 

uf.ef,cpi/£F .. 


mooli-oil 

■ °QGG~C-OU 


:-oii i necocc 

SSY | USED ON 
APPLICATION_ 


IQUANTITY REQUIRED I 


- FRACTIONS DECIMALS ANGUS __- WN 

-+ */<i4 +.<305 +2* Sg&C 

~ '/<j4 —.005—2* APPROVAL J 

I DO NOT SCALE THIS DRAWING APPROVAL A 
APPLICABLE MAT! rial" 


LIST OF PARTS AND MATERIALS 


AMPLIFIER DRIVER 


1900069 


THE ASSEMBLY PART NUMBER IS THE DRAWING I_ 

NUMBER AND THE DASH NUMBER THAT APPLIES [contract/ 


6 


5 


4 


1900069 ^ 
























REQUIREMENTS : 


TtIJC COPIES OF SERVICE MAUUALS CONTAlMlMG A SPARE 
PARTS LIST SCHEMATIC DIAGRAMS, OPERATING 
IKICTRUCTIOMS, MRlMTEMAMCE INSTRUCT I OH S AND 
CALIBRATION INSTRUCTIONS SHALL BE SUPPLIED W/TH EACH 
U/J/T. ITHIS MANUAL MAY BE COMBINED /NTH THE MANUAL 
FOR OTHER PARTS OF THE RECORDER). 


AMPLIFIER OSCILLOGRAPH % 1900070, AMPLIFIER OSCILLOGRAPH 
p / N 1900071, OSCILLOGRAPH % /900072, AND OSCILLOGRAPH p /n 1900073, 
AND PEN CONTROL, ELECTRIC OSCILLOGRAPH, p /n /900I6S SHALL 
BE ELECTRICALLY COMPATIBLE W/TH EACH OTHER, THE/ SHALL BE 
MATED AND THE F/VE DRAWERS TESTED AS ONE UNIT. THE UNIT 
SriAuL PASS ALL TESTS CALLED OUT /N ND/00E20S. 


CONNECT TO J2~£~ ON DRIVER AMPS p /m f900069 LOCATED ON 
OSCILLOGRAPH AMP % 1900070 ( /90007A 


H\ TzRPRET ERA/ 'NG IN ACCORDANCE W/TH THE STANDARDS 
PRESCRIBED BY M/L-D-70327. 


O PIN LIST FOR CONNECTOR JA {MSSUB E-I0-6P ) 


INTERNAL CONNECTIONS 
P.'N LE T TERS 

7HASS S GYD - A - 

- B - 


TO FANS 


"t— C 

I- o —, 

E 


DESTINATION J2 {OSCILLOGRAPH p /n 1900073 ) 
PIN LETTERS 

- A 

- 3 

-C 


DESTINATION 




DESTINATION J4 {OSCILLOGRAPH AMP % 1900070 
PIN LETTERS 


-B 

-C 
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REQUIREMENTS: 

THE SUPPLIERS NAME ADDRESS AND PART HUMBER SHALL BE 

placed c/j the outside surface of the rear plate. 

THIS INFORMATION SHALL MOT APPEAR OH THE PROMT 
PAM EL. 

TVJC COPIES OF SERVICE MANUALS CONTAINING A SPARE 
PARTS LIST SCHEMATIC DIAGRAMS, OPERATING 
INSTRUCTIONS MAINTENANCE INSTRUCTlOMS AMD 
CALIBRATION INSTRUCTIONS SHALL BE SUPPLIED WITH EACH 
UNIT. (THIS MANUAL MA/ BE COMBINED WITH THE MANUAL 
FCR OTHER PARTS OF THE RECORDER). 

AMPLIF/ER OSCILLOGRAPH P /N/90OO7O (EEACH), CONTROL 
CSC/LLCCPAPH P/N 190007a . AND OSCILLOGRAPH P/N 1900073 
Shall BE MATED AND THE FOUR DPAWEP.S TESTED AS ONE 
UNIT. THE UNIT SHALL PASS ALL TESTS CALLED OUT IN 
NO - 


LOCATION OF(3) PHASE SENSITIVE DEMODULATORS 
P/N 19000 6 8 ANDC3)DC PREAMPLIFIERS P/M 190007+ 
AltTNiNI RACK IS OPTIONAL . 
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REQUIREMENTS: 


I TWO COPIES Of SERVICE MANUALS CONTAINING A SPARE PARTS 
LIST, SCHEMATIC DIAGRAMS, 0PERATIN6 INSTRUCTIONS, 
MAINTENANCE INSTRUCTIONS AND CALIBRATION INSTRUCTIONS 
SHALL BE SUPPLIED WITH EACH UNIT (THIS MANUAL MAY BE 
COMBINED WITH THE MANUAL FOR OTHER PARTS OF THE RECORDER^ 

Z AMPLIFIER OSCILLOGRAPH P/N 1900070, AMPLIFIER OSCILLOGRAPH 

fVk >900071,-OSCILLOGRAPH P/M900073 CONTROL, OSCILLOGRAPH 
m 900072 AND CONTROL, ELECTRIC PEN, OSCILLOGRAPH RN 1900146 
SHALL BE ELECTRICALLY COMPATIBLE WITH ^ACH CJTHER. THEY 
SHALL BE MATED AND THE FIVE DRAWERS TESTED AS ONE 
UNIT* THE UNIT SHALL PASS ALL TESTS CALLED OUT IN ND- 


PIN LIST FOR CONNECTOR 
MS31IEE-I0-SP (J4) 

INTERNAL CONNECTIONS 
PIN LETTERS 


TO CHASSIS GROUND- 
TO FANsfl 


DESTINATION 

SEE NOTE 4w 
-SEE NOTE 5. 


REFER TO DRAWING OF OSCILLOGRAPH AMPLIFIER P/H1900070 
FOR DESTINATION OF THESE WIRES. 

CONNECT TO J2-F ON 8 DRIVER AMPLIFIERS P/N 19000*3 
LOCAT E D ON OSCILLOGRAPH AMPH F l ER P/W1900070 & PM 1900071. 


SEE NOTE l 
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REQUIREMENTS: 


H 


I TWO COPIES Of SERVICE MANUALS CONTAINING A SPARE PARTS 
LIST, SCHEMATIC DIAGRAMS, OPERATIN6 INSTRUCTIONS, 

MAINTENANCE INSTRUCTIONS ANO CALIBRATION INSTRUCTIONS 
SHALL BE SUPPLIED WITH EACH UNIT (THIS MANUAL MAY BE 
COMBINED WITH THE MANUAL FOR OTHER PARTS OF THE RECORDER/, 
fc. AMPLIFIER OSCILLOGRAPHP/N ISOOOTQ,AMPLIFIER OSCILLOGRAPH 

m 900071,-OSCILLOGRAPH P/M9D0073 CONTROL,OSCILLOGRAPH 
m 900072 AND CONTROL, ELECTRIC PEN, OSCILLOGRAPH ON 1900145 
SHALL BE ELECTRICALLY COMPATIBLE WITH EACH OTHER. THEY 
SHALL BE MATED AND THE FIVE DRAWERS TESTED AS ONE 
UNIT. THE UNIT SHALL PASS ALL TESTS CALLED OUT IN ND-1002205. 


3 . PIN LIST FOR CONNECTOR 

MS3U2.E -IQ-4P (J4«) 

INTERNAL CONNECTIONS 
PIN LETTERS 


TO CHASSIS GROUND- 
TO FANS f" 


-A- 

-B- 

-C- 

-D- 

E 

F 


DESTINATION 

] SEE NOTE 4w 
-SEE NOTE % 


4 . REFER TO DRAWING OF OSCILLOGRAPH AMPLIFIER F(N1900070 

FOR DESTINATION OF THESE WIRES. 

5 CONNECT TO J2-F ON 8 DRIVER AMPLIFIERS P/N 1900069 
LOCATED ON OSCILLOGRAPH AMPLIFIERP/N19000T0& ffN I9OO0TI. 

6 INTERPRET DRAWING IN ACCORDANCE WITH THE STANDARDS 
PRESCRIBED BY MIL-D-70327. 


SEE NOTE 3 
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REQUIREMENTS : 


TWO COPIES OF SERVICE MANUALS CONTAINING A SPARE PARTS 
list, schematic diagrams, operating instructions, 

MAINTENANCE INSTRUCTIONS AND CALIBRATION INSTRUCTIONS 
SHALL BE SUPPLIED WITH EACH UNIT (THIS MANUAL MAY BE 
COMBINED WITH THE MANUAL FOR OTHER PARTS OF THE RECORDER). 

AMPL'FIER OSCILLOGRAPH P/N MOOTO-OlI, AMPLIFIER OSCILLOGRAPH 

P/N 900011 -011,-OSCILLOGRAPH P/N 1900073-011 CONTROL, OSCILLOGRAPH 
P/N 900072-01/ AND CCNTROL, ELECTRIC PEN* OSCILLOGRAPH P/N IJOOIG5-OII 
SHALL BE ELECTRICALLY COMPATIBLE WITH EACH OTHER. THEY 
SHALL BE MATED AND THE FIVE DRAWERS TESTED AS ONE 
UNIT. THE UNIT SHALL PASS ALL TESTS CALLED OUT IN NC-IOO2205. 


PIN LIST FOR CONNECTOR 
MS3IIZE -IO-GP (J4) 


TO CHASSIS GROUND 
TO FANsf 


DESTINATION 

j sEE NOTE 4. 
-SEE NOTE 5. 


INTERNAL CONNECTIONS 
PIN LETTERS 

-A- 

-B- 

T- c - 

I-Q - 

E 
F 


REFER TO DRAWING OF OSCILLOGRAPH AMPLIFIER P/H 1900070-01 1 
FOR DESTINATION OF THESE WIRES. 

CONNECT TO J2-F ON 8 DRIVER AMPLIFIERS P/N l9000**-©f/ 
LOCATED ON OSCILLOGRAPH AMPLIFIER P/N >900010-011 $ PN 1900071-011. 

INTERPRET DRAWING IN ACCORDANCE WITH THE STANDARDS 
PRESCRIBED BY MIL-D-70327. 


SEE NOTE 3 
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REQUIREMENTS: 

FRONT PANEL HARDWARE 

SYSTEM ON/OFF SNITCH AND INDICATOR LI6HT t RECORDER SECTION m/SEC-OFF-CW'HR POWER 
SWITCH AND INDICATOR LIGHT. 

CHART SPEED CONTROLS (PUSH BUTTONS) 

EVENT MARKER BUTTON 
CHART PAPER LOW WARNING LIGHT 
MASTER CONTt 3L KNOB 
WEI6HT 10 LB. A P1 R0X. 

OUTSIDE OF CHASSIS MUST BE FREE FROM BURRS AND SHARP EDGES. 

THE SUPPLIERS NAME, ADDRESS, AND PART NUMBER, SHALL BE PLACED ON THE OUTSIDE SURFACE 
OF THE REAR PLATE PER ND 1002019. THIS INFORMATION SHALL NOT APPEAR ON THE FRONT 
PANEL. 

INCANDESCENT LAMPS SHALL BE USED TO ILLUMINATE THE CHART PAPER LOCATED ON OSCILLO¬ 
GRAPH 1900073. 

AMPLIFIER OSCILLOGRAPH P/N 1900070, AMPLIFIER OSCILLOGRAPH P/N 1900071, CONTROL, 
OSCILLOGRAPH P/N 1900072, CONTROL, ELECTRIC PEN, OSCILLOGRAPH P/N 1900165 AND 
OSCILLOGRAPH P/N 1900073 SHALL BE ELECTRICALLY COMPATIBLE WITH EACH OTHER. THEY 
SHALL BE TESTED AS ONE UNIT. THE UNIT SHALL PASS ALL TESTS CALLED OUT IN 
ND_ 

NOTES: 

1. MATERIAL - FRONT PANEL: AL ALY PER QQ-A-318, TEMPER H-32 (TYPE 5052-H32), 

3/16 THICK. 

2. THE 19 AND 17 INCH DIMENSIONS OF PANEL AND CHASSIS SHALL BE CENTRALIZED W/IN 1/16 
INCHES AT ASSEMBLY. 

3. FRONT PANEL FINISH: APPLY FINISH P513 OF SPECIFICATION MIL-F-14072. PRIME AND 
FINISH COATS TO BE APPLIED TO PANEL FRONT AND EDGES ONLY. APPLY 2 COAST OF TT-E- 
529A CLASS B ENAMEL, SEMI 6L0SS, LIGHT GRAY COLOR 26440 OF FED STD 595. 

4 . CHARACTERS (FUTURA DEMIBOLD) PER ND-1002122, CHARACTER HEIGHT 1/8 INCH EXCEPT 
WHERE OTHERWISE SPECIFIED. SILK SCREEN PER ND-1002019 USING ENAMEL, SEMI-GLOSS 
INSTRUMENT BLACK, COLOR 514 OF ANA-157. CENTRALIZE AS SHOWN. 

5. BORDER AREA WITHIN 9/16 INCH OF THE PANEL EDGE ON THE REAR SURFACE OF THE FRONT 
PANEL SHALL BE CO-PLANAR AND FREE OF PROTRUSIONS. 

6 . EXACT CONNECTOR LOCATION ON REAR OF CHASSIS TO BE DETERMINED BY SUPPLIER. CON¬ 
NECTOR SHALL BE IDENTIFIED ABOVE RECEPTACLE PER ND 10C2C1S. 

7. MS3112E-22-21P (J1) 

INTERNAL CONNECTION WIRE DESIGNATION (J3 ON OSCILLOGRAPH P/N 1900073) 


"REPLACES REVISION A 
WITH CHANCE. PERIttClft 


PATg appp. 

FIE 'sW 


MS3112 E-22-21P 
SEE NOTES 6 AND 7 



- CHASSIS GND REF-J161 -1 


REF J161-2 

I -3 


THE LENS ON THE MASTER POWER AND CHART DRIVE LAMPS SHALL BE GREEN IN COLOR. THE 
CHART PAPER - LOW LENS SHALL BE AMBER IN COLOR. 

DATA SOURCE: 

MASSA DIVISION - COHO aECTRONICS 
HINGHAM, MASS. 

AS: 

RECORDER CONTROL CU-3 



KNOBS: WHERE PRACTICAL, KNOBS SHALL BE PER MS91528 TYPE "F" 
BLACK. 


”K” AND BE FLAT 


.203^*qq2 DIA THRU 100* 

CSK TO .375 DIA 
FAR SIDE 4 HOLES 
-.19 


FOR INFORMATION ONLY 

CUSS rREUAK TWI W. Mil ywaO 


SEE NOTES 1 ANO 3 .34 - 
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REQUIREMENTS: 

FRONT PANEL HARDWARE 

SYSTEM ON/OFF SWITCH AND INDICATOR LIGHT, RECORDER SECTION WSEC-OFF-OWR POWER 
SWITCH AND INDICATOR LIGHT. 

CHART SPEED CONTROLS (PUSH BUTTONS) 

EVENT MARKER BUTTON 
CHART PAPER LOW WARNING LI6HT 
MASTER CONTROL KNOB 
WEIGHT 10 LB. APPROX. 

OUTSIDE OF CHASSIS MUST BE FREE FROM BURRS AND SHARP EDGES. 

THE SUPPLIERS NAME, ADDRESS, AND PART NUMBER, SHALL BE PLACED ON THE OUTSIDE SURFACE 
OF THE REAR PLATE PER NO 1002019. THIS INFORMATION SHALL NOT APPEAR ON THE FRONT 
PANEL. 

INCANDESCENT LAMPS SHALL BE USED TO ILLUMINATE THE CHART PAPER LOCATED ON OSCILLO¬ 
GRAPH 1900073. 

AMPLIFIER 0SCILL06RAPH P/N 1900070, AMPLIFIER OSCILLOGRAPH P/N 1900071, CONTROL, 
OSCILLOGRAPH P/N 1900072, CONTROL, ELECTRIC PEN, OSCILLOGRAPH P/N 1900165 AND 
OSCILLOGRAPH P/N 1900073 SHALL BE ELECTRICALLY COMPATIBLE WITH EACH OTHER. THEY 
SHALL BE TESTED AS ONE UNIT. THE UNIT SHALL PASS ALL TESTS CALLED OUT IN ND1002Z05. 
INTERPRET DRAM/IMG IN ACCORDANCE WITH THE STANDARDS PRESCRIBED BY MIL-D-7Q327. 


-MS3112 E-22-21P 
SEE NOTES 6 AND 7 


NOTES: 

1. 


MATERIAL - FRONT PANEL: AL ALY PER QQ-A-318, TEMPER H-32 (TYPE 5052-K32), 

3/16 THICK. 

THE 19 AND 17 INCH DIMENSIONS OF PANEL AND CHASSIS SHALL BE CENTRALIZED 1/IN 1/16 
INCHES AT ASSEMBLY. 

FRONT PANEL FINISH: APPLY FINISH P513 OF SPECIFICATION MIL-F-14072. PRIME AND 
FINISH COATS TO BE APPLIED TO PANEL FRONT AND EDGES ONLY. APPLY 2 COAST OF TT-E- 
529A CLASS B ENAMEL, SEMI GLOSS, LIGHT GRAY COLOR 26440 OF FED STD 595. 

CHARACTERS (FUTURA DEMIBOLD) PER ND-1002122, CHARACTER HEIGHT 1/8 INCH EXCEPT 
WHERE OTHERWISE SPECIFIED. SILK SCREEN PER ND-1002019 USING ENAMEL, SEMI-GLOSS 
INSTRUMENT BLACK, COLOR 514 OF ANA-157. CENTRALIZE AS SHOWN. 

BORDER AREA WITHIN 9/16 INCH OF THE PANEL EDGE ON THE REAR SURFACE OF THE FRONT 
PANEL SHALL BE CO-PLANAR AND FREE OF PROTRUSIONS. 

CONNECTOR SHALL BE IDENTIFIED ABOVE RECEPTACLE PER NO100201* 


le- 



-d 


-0 

-0 


<> 

0 


| REVISIONS | 

SYM 

ZONE 

DESCRIPTION ] 

OATE 

APPO 

B 


LACES REVISION A 
WITH CHANGE PER UNC ,86871 

CMC NO 

9 a«A 

69 

w 

C 


CHAN GW IN ACCORDANCE WITH 
MXC 1885 70 

— 

8 

StP 

63 


D 


/a/ 

*T/TH /fjtc '090 2 2 


# 


E_ 

— 

CNAMBC M ACCORDANCE VTIM 

■XC 19196 & -£.€ 00/09 

— 

+3 









■‘-I 


7. MS3112E-22-21P (J1) 
INTERNAL CONNECTION 

A- 

B - 


WIRE DESIGNATION (J3 ON OSCILLOGRAPH P/N 1900073) 
* CHASSIS GND REF-J161-1 


REF J161-2 
-3 
-4 
-5 
-6 
-7 
-8 
-9 
-10 
-11 
-12 
-13 
-14 
-15 


THE LENS ON THE MASTER POWER AND CHART DRIVE LAMPS SHALL BE GREEN IN COLOR. THE 
CHART PAPER - LOW LENS SHALL BE AMBER IN COLOR. 

DATA SOURCE: 

MASSA DIVISION - COHO ELECTRONICS 
HINGHAM, MASS. 

AS: 

RECORDER CONTROL CU-3 

KNOBS: WHERE PRACTICAL, KNOBS SHALL BE PER MS91528 TYPE "F" AND "K" AND BE FLAT 
BLACK. 
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SEE NOTES 1 AND 3 .34 - 
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19.00 - 

SEE NOTE 2 
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REQUIREMENTS: 

FRONT PANEL HARDWARE 

SYSTEM ON/OFF SWITCH AND INDICATOR LIGHT, RECORDER SECTION MM^SEC-OFF-CM/HR POWER 
SWITCH AND INDICATOR LI6HT. 

CHART SPEED CONTROLS (PUSH BUTTONS) 

EVENT MARKER BUTTON 
CHART PAPER LOW WARNIN6 LIGHT 
MASTER CONTROL KNOB 
WEIGHT 10 LB. APPROX. 

OUTSIDE OF CHASSIS MUST BE FREE FROM BURRS AND SHARP EDGES. 

THE SUPPLIERS NAME, ADDRESS, AND PART NUMBER, SHALL BE PLACED ON THE OUTSIDE SURFACE 
OF THE REAR PLATE PER NO 1002019. THIS INFORMATION SHALL NOT APPEAR ON THE FRONT 
PANEL. 

INCANDESCENT LAMPS SHALL BE USED TO ILLUMINATE THE CHART PAPER LOCATED ON OSCILLO¬ 
GRAPH 1900073. 

AMPLIFIER OSCILLOGRAPHP/N 1900070-011, AMPLIFIER OSCILLOGRAPH P/N 1900071-011, CONTROL 
■ OSCILLOGRAPH FW 1900072-011, CONTROL, ELECTRIC PEN, OSCILLOGRAPH P/N 1900165-011 AND 
i OSCILLOGRAPH FYN1900073-011,SHALL BE ELECTRICALLY COMPATIBLE WITH EACH OTHER. THEY 
SHALL BE TESTED AS ONE UNIT EXCEPT AS SPECIFIED IN NOTE 8. THE UNITS SHALL PASS 
1 ALL TESTS CALLED OUT IN NO 1002205. 

INTERPRET DRAWING IN ACCORDANCE WITH THE STANDARDS PRESCRIBED BY MIL-D-70327. 

NOTES: 

1. MATERIAL - FRONT PANEL: AL ALY PER QQ-A-318, TEMPER H-32 (TYPE 5052-H32), 

1 3/16 THICK. 

2. THE 19 AND 17 INCH DIMENSIONS OF PANEL AND CHASSIS SHALL BE CENTRALIZED W/IN 1/16 
INCHES AT ASSEMBLY. 

3. FRONT PANEL FINISH: APPLY FINISH P513 OF SPECIFICATION MIL-F-14072. PRIME AND 
FINISH COATS TO BE APPLIED TO PANEL FRONT AND EDGES ONLY. APPLY 2 COAST OF TT-E- 
529A CLASS B ENAMEL, SEMI GLOSS, LIGHT GRAY COLOR 26440 OF FED STD 595. 

4. CHARACTERS (FUTURA DEMIBOLD) PER ND-1002122, CHARACTER HEIGHT 1/8 INCH EXCEPT 
WHERE OTHERWISE SPECIFIED. SILK SCREEN PER ND-1002019 USING ENAMEL, SEMI-GLOSS 
INSTRUMENT BLACK, COLOR 514 OF ANA-157. CENTRALIZE AS SHOWN. 

5. BORDER AREA WITHIN 9/16 INCH OF THE PANEL EDGE ON THE REAR SURFACE OF THE FRONT 
PANEL SHALL BE CO-PLANAR AND FREE OF PROTRUSIONS. 

8. CONNECTOR SHALL BE IDENTIFIED ABOVE RECEPTACLE PER NO1002019 


7. MS3112E-22-21P (J1) 
INTERNAL CONNECTION 


WIRE DESIGNATION (J3 ON OSCILLOGRAPH P/N 1900073 -011) 

-CHASSIS GND REF-J161 -1 

-B REF J161-2 

-C I -3 


THE LENS ON THE MASTER POWER AND CHART DRIVE LAMPS SHALL BE 6REEN IN COLOR. THE 
. CHART PAPER - LOW LENS SHALL BE AMBER IN COLOR. 

DATA SOURCE: 

MASSA DIVISION - COHO ELECTRONICS 
HINGHAM, MASS. 

AS: 

RECORDER CONTROL CU-3 

KNOBS: WHERE PRACTICAL, KNOBS SHALL BE PER MS91528 TYPE "F" AND "K" AND BE FLAT 
BLACK. 


8 . WHEN THE OSCILLOGRAPH CONTROL IS SOLD INDEPENDENTLY OF OSCILLOGRAPH 
1900073-011, OSCILLOGRAPH AMPLIFIERS 1900070-011 AND 1900071-Oil, AND 
ELECTRIC PEN CONTROL 1900165-011, IT SHALL PASS ONLY THE TESTS OF 
SECTION 4 OF THE PROCUREMENT SPECIFICATION PS-1900046. 
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REQUIREMENTS: 

FR °SYSTEM E ON/OFF switch and indicator light, recorder section mm/sec-off-cm/hr power 

SWITCH AND INDICATOR LIGHT. 

CHART SPEED CONTROLS (PUSH BUTTONS) 

EVENT MARKER BUTTON 

CHART PAPER LOW WARNING LIGHT 

MASTER CONTROL KNOB 

WEIGHT 10 LB. APPROX. 

OUTSIDE OF CHASSIS MUST BE FREE FROM BURRS AND SHARP EDGES. eiloc , rc 

THE SUPPLIERS NAME, ADDRESS, AND PART NUMBER, SHALL BE PLACED ON OUTSIDE SURFACE 
OF THE REAR PLATE PER ND 1002019. THIS INFORMATION SHALL NOT APPEAR ON THE FRONT 

INCANDESCENT LAMPS SHALL BE USED TO ILLUMINATE THE CHART PAPER LOCATED ON OSCILLO- 
GRAPH 1900073 

AMPLIFIER OSCILLOGRAPHP/N 1900070-011 OR-021, AMPLIFIER OSCILLOGRAPH P/N 1900071-011 OR-021,CONTROL 
OSCILLOGRAPH BN 1900072-011, CONTROL, ELECTRIC PEN, OSCILLOGRAPH P/N 1 9 JM165 AND 
OSCILLOGRAPH FVN I900073-OII.SHALL BE ELECTRICALLY COMPATIBLE WITH J°™5** PASS* 

SHALL BE TESTED AS ONE UNIT EXCEPT AS SPECIFIED IN NOTE 8. THE UNITS SHALL PASS 
ALL TESTS CALLED OUT IN NDI002205. 

INTERPRET DRAWING IN ACCORDANCE WITH THE STANDARDS PRESCRIBED BY MIL-D-70327. 

M0T l!’MATERIAL - FRONT PANEL: AL ALY PER QQ-A-318, TEMPER H-32 (TYPE 5052-H32), 

2. THE 6 19 H AND*17 INCH DIMENSIONS OF PANEL AND CHASSIS SHALL BE CENTRALIZED W/IN 1/16 

3. SSPrSMIS; why FINISH P513 OF SFEdF.CATION MIL-F-14072 PRIME AND 
FINISH COATS TO BE APPLIED TO PANEL FRONT AND EDGES ONLY. APPLY 2 COAST OF TT-E- 
S29A CLASS B ENAMEL. SEMI GLOSS, LIGHT GRAY COLOR 26440 OF FED STD 595. 

4. CHARACTERS (FUTURA DEMIBOLD) PER ND-1002122, CHARACTER HE IJHT V8 1 NCH IEXICEPT 
WHERE OTHERWISE SPECIFIED. SILK SCREEN PER ND-1002019 USING ENAMEL, SEMI-GLOSS 
INSTRUMENT BLACK. COLOR 514 OF ANA-157. CENTRALIZE AS SHOWN. 

5 BORDER AREA WITHIN 9/16 INCH OF THE PANEL EDGE ON THE REAR SURFACE OF THE FRONT 
PANEL SHALL BE CO-PLANAR AND FREE OF PROTRUSIONS. 

$. CONNECTOR SHALL BE IDENTIFIED ABOVE RECEPTACLE PER ND1002019 


MS3112 E-22-21P 
SEE NOTES 6 AND 7 
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7. MS3112E-22-21P (J1) 
INTERNAL CONNECTION 


WIRE DESIGNATION (J3 ON OSCILLOGRAPH P/N 1900073-011) 

---CHASSIS GND REF-J161-1 

-B REF J161-2 

-C I -3 

-D -4 

--E -5 


THE lens on the master power and chart drive lamps shall be green in color, the 

CHART PAPER - LOW LENS SHALL BE AMBER IN COLOR. 

DATA SOURCE: 

MASSA DIVISION - COHO ELECTRONICS 
HINGHAM, MASS. 

AS: 

RECORDER CONTROL CU-3 

KNOBS: WHERE PRACTICAL, KNOBS SHALL BE PER MS91528 TYPE "F" AND "K" AND BE FLAT 
BLACK. 
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8 WHEN THE OSCILLOGRAPH CONTROL IS SOLD INDEPENDENTLY OF THE OSCILLOGRAPH, 
OSCILLOGRAPH AMPLIFIERS, AND ELECTRIC PEN CONTROL IT SHALL PASS ONLY THE 
TESTS OF SECTION 4 OF THE PROCUREMENT SPECIFICATION PS 1900046. 
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REQUIREMENTS: 

FRONT PANEL HARDWARE 

SYSTEM ON/OFF SWITCH AND INDICATOR LIGHT, RECORDER SECTION M^SEC-OFF-OWR POWER 
SWITCH AND INDICATOR LIGHT. 

CHART SPEED CONTROLS (PUSH BUTTONS) 

EVENT MARKER BUTTON 

CHART PAPER LOW WARNING LI6HT 

MASTER CONTROL KNOB 

WEIGHT 10 LB. APPROX. 

OUTSIDE OF CHASSIS MUST BE FREE FROM BURRS AND SHARP EDGES. 

THE SUPPLIERS NAME, ADDRESS, AND PART NUMBER, SHALL BE PLACED ON THE OUTSIDE SURFACE 
OF THE REAR PLATE PER NO 1002019. THIS INFORMATION SHALL NOT APPEAR ON THE FRONT 
PANEL. 

INCANDESCENT LAMPS SHALL BE USED TO ILLUMINATE THE CHART PAPER LOCATED ON OSCILLO¬ 
GRAPH 1900073. 

AMPLIFIER OSCILLOGRAPH P/N I900070-0UOR-081, AMPLIFIER OSCILLOGRAPH P/M 1900071-011 OR-021,CONTROL 
OSCILLOGRAPH FYN1900072-011, CONTROL, ELECTRIC PEN, OSCILLOGRAPH P/N 1900165 AND 
OSCILLOGRAPH FYN I900073-0II.SHALL BE ELECTRICALLY COMPATIBLE WITH EACH OTHER. THEY 
SHALL BE TESTED AS ONE UNIT EXCEPT AS SPECIFIED IN NOTE 8. THE UNITS SHALL PASS 
ALL TESTS CALLED OUT IN NDI002205. 

INTERPRET DRAWING IN ACCORDANCE WITH THE STANDARDS PRESCRIBED BY NNL-D-70327. 

NOTES: 

1. MATERIAL - FRONT PANEL: AL ALY PER QQ-A-318, TEMPER H-32 (TYPE 5052-H32), 

3/16 THICK. 

2. THE 19 AND 17 INCH DIMENSIONS OF PANEL AND CHASSIS SHALL BE CENTRALIZED N/IN 1/16 
INCHES AT ASSEMBLY. 

3. FRONT PANEL FINISH: APPLY FINISH P513 OF SPECIFICATION MIL-F-14072. PRIME AND 
FINISH COATS TO BE APPLIED TO PANEL FRONT AND EDGES ONLY. APPLY 2 COAST OF TT-E- 
529A CLASS B ENAMEL, SEMI GLOSS, LIGHT GRAY COLOR 26440 OF FED STO 595. 

4. CHARACTERS (FUTURA DEMIBOLD) PER ND-1002122, CHARACTER HEIGHT 1/8 INCH EXCEPT 
WHERE OTHERWISE SPECIFIED. SILK SCREEN PER ND-1002019 USING ENAMEL, SEMI-GLOSS 
INSTRUMENT BLACK, COLOR 514 OF ANA-157. CENTRALIZE AS SHOWN. 

5. BORDER AREA WITHIN 9/16 INCH OF THE PANEL EDGE ON THE REAR SURFACE OF THE FRONT 
PANEL SHALL BE CO-PLANAR AND FREE OF PROTRUSIONS. 

6 . CONNECTOR SHALL BE IDENTIFIED ABOVE RECEPTACLE PER NO1002019 


-MS3112 E-22-21P 
SEE NOTES 6 AND 7 
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SEE NOTE 2 


7. MS3112E-22-21P (J1) 
INTERNAL CONNECTION 

A- 


WIRE DESIGNATION (03 ON OSCILLOGRAPH P/N 1900073-010 
-CHASSIS GND REF-J161-1 


—I— 4 


REF J161-2 
-3 
-4 
-5 
-6 
-7 
-8 
-9 
-10 
-11 
-12 
-13 
-14 
-15 


6.001 .06 


V 

w 

X 

THE LENS ON THE MASTER POWER AND CHART DRIVE LAMPS SHALL BE GREEN IN COLOR. THE 
CHART PAPER - LON LENS SHALL BE AMBER IN COLOR. 

DATA SOURCE: 

MASSA DIVISION - COHO ftECTRONICS 
HINGHAM, MASS. 

AS: 

RECORDER CONTROL CU-3 

KNOBS: WHERE PRACTICAL, KNOBS SHALL BE PER MS91528 TYPE "F* AND "K" AND BE FLAT 
BLACK. 


3.00 2 .06 


6. WHEN THE OSCILLOGRAPH CONTROL IS SOLD INDEPENDENTLY OF THE OSCILLOGRAPH, 
OSCILLOGRAPH AMPLIFIERS, AND ELECTRIC PEN CONTROL IT SHALL PASS ONLY THE 
TESTS OF SECTION 4 OF THE PROCUREMENT SPECIFICATION PS 1900046. 
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REQUIREMENTS: 

THE RECORDING SYSTEM SHALL BE EIGHT (8) CHANNELS, EACH HAVING 
A FULL SCALE DEFLECTION OF 40 MM, ±20 MM FROM CENTER ZERO, 
WITH RECTILINEAR READOUT USING INK ASA WRITING MEDIUM. 

CHART SPEEDS: .5,1,2,5,10,20,50,100 AND 200MM PER SEC AND CM PER HR. 

THE CHART SHAuw BE NOT LESS THAN 14^ INCHES WIDE AND NOT LESS 
THAN 400 FEET lONG WITH EIGHT CHANNELS,EACH 40 MM WIDE 
AND GRADUATED IN ONE MM RECTANGULAR CO-ORDINATES. 

A PAPER TAKE-UP SHALL BE PROVIDED. 

A MANoAw EVENT MARKER OPERATED BY A PUSH BUTTON ON CONTROL, 
OSCILLOGRAPH % 1900072 PANEL FOR 60 CYCLE DISPLAY ON 
CENTER MARGIN OF CHART OR EQUIVALENT SHALL BE PROVIDED. 

ZERO STABILITY SHALL BE .4 MM OR LESS FOR 6 HOURS. 

GAIN STABILITY SHALL BE .25 MM OR LESS PER HOUR. 

A FOC T AGE INDICATOR WHICH CONTINUOUSLY RECORDS THE REMAINING 
LENGTH OF CHART PAPER SHALL BE PROVIDED. 

INPUT POWER: 105 TO 125 VOLTS 60±5 CPS .SINGLE PHASE ,550 WATTS 


[7> 19 AND 17 INCH DIMENSIONS OF PANEL AND CHASSIS SHALL BE CENTRALIZED 
WITHIN .020 INCHES AT ASSEMBLY. 

SIDES OF CHASSIS LOCATED BY 17 INCH DIMENSION SHALL BE PARALLEL 
WITHIN .031 INCHES AND PERPENDICULAR TO REAR SURFACE OF 
FRONT PANEu WITHIN .062 INCHES. 

CHARACTERS: FUTURA DEMIBOLD. CHARACTER HEIGHT ^INCH EXCEPT WHERE 

1 - OTnERW'.SE SPECIFIED.SILK SCREEN PER ND 1002019 "S’NG enamel 

SEMI-GLOSS, INSTRUMENT BLACK,COLOR 514 OF ANA 157.(CENTRALIZE AS SHOWN.) 


fc> PIN UST FOR CONNECTOR MS 3112 E-16-BP (J4) 

PIN uETTER CONNECTION 

A_CHASSIS GROUND 

B _ OPEN 

c ___OPEN 

D_115 V GO CPS (HI) 

E_U5V GO CPS (LO) 

C _;_OPEN 

n. OPEN 

H_ OPEN 

I5> PIN UST FOR CONNECTOR MS 3112 E-12-3S (J2) 

PIN LETTER CONNECTION • 

A_II5V 60 CPS(HQ 

B__II5V 60CPS(L0j 

r _._OPEN 


REVISIONS 

DESCRIPTION 


BORDER AREA,WITHIN 
OF THE FRONT PANEL 1 


r INCH OF THE PANEL EDGE ON THE REAR SURFACE 
HALL BE CO-PLANAR AND FREE OF PROTRUSIONS. 


f4^7> FRONT PANEL FINISH:APPLY FINISH P5I3 OF SPECIFICATION MIL-F-I407Z. 
PRIME AND FINISH COATS TO BE APPLIED TO FRONT AND EDGES ONLY. 

APPLY 2 COATS OF TT-E-529A CLASS B ENAMEL,SEMI-GLOSS, 

LIGHT GRAY, COLOR 26440 OF FED-STD 595. 

NOTE-MIL* P-8585 PRIMER SUPERCEDES MIL-P-6889 

g> EXACT CONNECTOR LOCATION ON REAR OF ASSEMBLY SHALL BE DETERMINED 
BY SUPPLIER. 

[£> PIN UST FOR CONNECTOR MS3II2E-22-2IS (J3) 

INTERNAL WIRE DESTINATION 

CONNECTIONS Jl (CONTROL) 

A_OPEN 


[t> PIN LIST FOR CONNECTOR MS 3II2E-20-4IS (Jl) 
INTERNAL FROM 

CONNECTIONS CONNECTOR 

A 


_OPEN 
.OPEN 
. OPEN 
.OPEN 


P80I +S1G. IN_ 

P80I -SIG. IN_ 

P80I FEEDBACK. 


AIJ2(AMPLIFIER 
AU2(AMPUFIER # 0 
AIJ2(AMPLIFIER # l) 


.OPEN 


.OPEN 


.OPEN 


Pft02 -nSiG. IN 

B 

A2J2(AMPUFieR*l) 

»802 - SIG. IN 

C 

A2J2 i 


Ppn? Pd-DRAf K 

D 

A2J2 


PRC'S + SIG. IN 

B 

A3j2 


PROS -SIS. IN 

c 

A3J2 

1 

PpOS FFEDRACK 

D 

A3J2(AMPLIFiER # 0 
A4J2(AMPLIFIER # 2) 

PROA + Slfi. IN 

B 

pAOA -SIS. IN 

C 

A4J2 | 


PROA PPPDAAr.lt 

n 

A4J 2 ' 


P807 -rSiG. IN 

B 

A3J2 


PACV7 -SIG. IN 

C 

A3J2 


PA07 FEEDBACK 

D 

A3J2 


pars + 5<G 'N 

B 

Al J2 ' 


pans -SIG in 

C 

AIJ2(AMPUFIER m Z) 

PAOA * Sift IN 

B 

A4J2(AMPLIFIER # l) 

pane, -sis in 

r. 

A4J2CAMPLIFIER *0 

PSOA FEEDBACK 

D 

A4J2(AMPUFIER # 0 

PROS 4-SlA IN 

B 

A2J2(AMPLIFIER^2) 

pane -sift IN 

C 

A2J2 

f 

PS36 -EEDBACK 

D 

A2J2 

* 

P805 FEEDBACK 

D 

A! J 2 (AMPLIFIER *2) 


THE SUPPLIERS NAME, ADDRESS AND PART NUMBER SHALL 
BE PLACED ON THE OUTSIDE SURFACE OF THE REAR PLATE. 

THIS INFORMATION SHALL NOT APPEAR ON THE PANEL. , 

THE EQUIPMENT SHALL BE DESIGNED TO MEET THE ENVIRONMENTAL 
REQUIREMENTS OF UD 


THE OSCILLOGRAPH AMPLIFIERS (2 EACH) % 1900070,OSCILLOGRAPH 
CONTROL % 1900072 AND OSCILLOGRAPH % 1900073 SHALL 
BE MATED AND THE FOUR DRAWERS TESTED AS ONE UNIT. THE 
UNIT SHALL PASS ALL THE TESTS CALLED OUT IN ND- 


THE REAR SURFACE OF THE FRONT PANEL SHALL BE PROTECTED 
FROM CORROSION WITH A CADMIUM CONDUCTIVE FINISH PER QQ*P*4I6. 

AUXILIARY ITEMS TO BE SUPPLIED A5 PART OF THIS ^SEMBLY '• 

IG DISPOSABLE INK CARTRIDGES .COLOR RED PER MODEL A*14040-501 
9 INK-WRITING STYLI FOR USE WITH THE OSCILLOGRAPH (05*600) 

4 CM PEAK-TO-PEAK DEFLECTION MODEL 20756. 

2 ROLLS OF INK CHART PAPER,400 FEET, 4CM SCALE GRADUATED 
IN MM DIVISIONS NO. 841 K SPECTOGRAPH GRAY. 

I AMPLIFIER PATCH CHORD CB-200. 

I FEOLA INK PUMP MODEL A-6I32-I OR EQUIVALENT 

* REQUIREMENTS FOR OS-oOOD AND OS-6IOD PEN MOTORS _ 

* the PEN MOTORS SHALL HAVE A MINIMUM FREQUENCY RESPONSE, 

0 TO 45 CPS WITHIN 3 DB FOR 40 MM PEAK-TO-PEAK DEFLECTION 
AND 45 TO 120 CPS WITHIN 3DB FOR 10 MM PEAK-TO-PEAK 
DEFLECTION. 

STEP RESPONSE 90% IN 5 MILLISECONDS OR LESS, WITH LESS 
THAN 4% OVERSHOOT. 

THE DEVIATION FROM LINEARITY SHALL BE LESS THAN .4MM OVER 
THE 40 MM SCALE. 

CURRENT SENSITIVITY: 28 MA PER MM 

EACH R PEN 5 MOTOR SHALL ^AVE ^INDIVIDUAL ADJUSTMENTS FOR 
ALIGNMENT OF BOTH LATERAL AND LONGITUDINAL POSITION, 

AND INDIVIDUAL DAMPIvS POTENTIOMETERS WITH A RANGE 
OF 60% TO 110% OF CRITICAL DAMPING. 

PEN MOTOR HYSTERESIS SHALL BE LESS THAN ONE QUARTER MM. 
THE UNIT SHAlL BE COMPATIBLE WITH DRIVER AMPLIFIER 
DA 101A (MODIFIED) DC PREAMP PR 200 (MODIFIED) AND 
DEMODULATOR Pf^ 500 (MODIFIED). 

THE^EQU I PM ENT ^SHALL ^BE^DESIGNED TO MEET THE ENVIRONMENTAL 
REQUIREMENTS OF ND 


°\neVENT N ^^^ BE PROVIDED WHICH WILL AUTOMATICALLY 

PULSE EVERY SECOND WHEN THE MM PER SEC CHART SPEEDS 
ARE ENGAGED 

[g>> PEN 20756 SAPPHIRE TIP,STANDARD FOR INK WRITING(4CM DEFLECTION). 
ALLOW ± INCH CLEARANCE BEHIND HOLES. 

LATCHING MECHANISM INCLUDED AS PART OF FRONT PANEL HANDLES 
SHALL BE CAPABLE OF SECURING OSCILLOGRAPH TO CONSOLE 
WITH A A INCH R.F.I. GASKET (COMPRESSES TO ^ INCH) BETWEEN 
CONSOLE AND BACK OF FRONT PANEL. 

CHARACTERS IN AREAS OTHER THAN THOSE ON FRONT PANEL SHALL 
BE A•'*’1 LEGIBLY APPLIED BY ANY METHOD. 

inner® number of chassis track slide shall be of the 

NON-TILTING TYPE. 
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THE RECORDING SYSTEM SHALL BE EIGHT ® CHANNELS, EACH HAVING A 
FULL SCALE DEFLECTION OF 40 MM, ±20 MM FROM CENTER ZERO, 
WITH RECTILINEAR READOUT USING INK AS A WRITING MEDIUM AND 
ELECTRIC WRITING AS AN ALTERNATE MEDIUM. 

CHART SPEEDS .5,1,2,5, 10, 20,50, 100 AND 200 MM PER SEC AND CM PER HR. 

THE CHART FOR INK WRITING SHALL BE NOT LESS THAN 141 INCHES WIDE 
AND NOT LESS THAN 400 FEET LONG WITH EIGHT CHANNELS, EACH 
40 MM WIDE AND GRADUATED IN ONE MM RECTANGULAR CO-ORDINATES. 
THE CHART FOR ELECTRIC WRITING SHALL BE THE SAME EXCEPT 
THE LENGTH SHALL NOT BE LESS THAN 250 FEET LONG. 

A PAPER TAKE-UP SHALL BE PROVIDED. 

A MANUAL EVENT MARKER OPERATED BY A PUSH BUTTON ON CONTROL, 
OSCILLOGRAPH ^4 I9OO07Z PANEL FOR 60 CYCLE DISPLAY ON 
CENTER MARGIN OF CHART OR EQUIVALENT SHALL BE PROVIDED. 

ZERO STABILITY SHALL BE .4 MM OR LESS FOR 6 HOURS. 

GAIN STABILITY SHALL BE .25 MM OR LESS PER HOUR. 

A FOOTAGE INDICATOR WHICH CONTINUOUSLY RECORDS THE REMAINING 
LENGTH OF CHART RARER SHALL BE PROVIDED. 

INPUT POWER: 105 TO 125 VOLTS 60±5 CP5,SINGLE PHASE ,550 WATTS 






19 AND 17 INCH DIMENSIONS OF PANEL AND CHASSIS SHALL BE CENTRALIZED 
WITHIN .020 INCHES AT ASSEMBLY. 

SIDES OF CHASSIS LOCATED BY 17 INCH DIMENSION SHALL BE PARALLEL 
WITHIN .031 INCHES AND PERPENDICULAR TO REAR SURFACE OF 
FRONT PANEL WITHIN .062 INCHES. 

CHARACTERS: FUTURA DEMIBOLD. CHARACTER HEIGHT ^INCH EXCEPT WHERE 
OTHERWISE SPECIFIED.SILK SCREEN PER ND 1002019 USING ENAMEL 
SEMI-GLOSS, INSTRUMENT BLACK, COLOR 514 OF ANA 157.(CENTRALIZE AS SHOWN.) 

BORDER AREA , WITHIN t|»NCH OF THE PANEL EDGE ON THE REAR SURFACE 
OF THE FRONT PANEL SHALL BE CO-PLANAR AND FREE OF PROTRUSIONS. 

FRONT PANEL FINISH: APPLY FINISH P5I3 OF SPECIFICATION MIL-F* 14072. 
PRIME AND FINISH COATS TO BE APPLIED TO FRONT AND EDGES ONLY. 

APPLY 2 COATS 0FTT-E-529A CLASS B ENAMEL,SEMI-GLOSS, 

LIGHT GRAY, COLOR 26440 OF FED-STD 595. 

NOTE-MIL-P-8585 PRIMER SUPERCEDES MIL-P-GB89 

g> EXACT CONNECTOR LOCATION ON REAR OF ASSEMBLY SHALL BE DETERMINED 
BY SUPPLIER. 




PIN LIST FOR CONNECTOR MS3II2E-22-2IS (J3) 
INTERNAL WIRE DESTINATION 

CONNECTIONS Jl (CONTROL, 1900072) 


A _ 
B_ 
C_ 
D_ 
E _ 
F _ 
G_ 
H _ 
J_ 
K- 
L _ 
M. 
N _ 
P_ 
R 

S. 

T. 
U_ 
V . 


.OPEN 


_B 

_C 

_D 
_E 
_ F 
-G 
_ H 
_J 
_K 
_L 
_M 
_N 
_P 
_ R 
_S 
_T 
_U 


w. 

X . 


.OPEN 

.OPEN 

.OPEN 


[£>• PIN LIST FOR CONNECTOR MS 3II2E-20-4IS (Jl) 
INTERNAL WIRE DESTINATION 

CONNECTIONS FROM CONNECTOR 

A _ 


B 

C 
D 
E _ 
F 
G 
H 
J 
K 
L 
M 
N 
0 
P 
R 
S 
T 
U 
V 


P80I +SIG. IN _ 
P80I -SIG. IN . 


P80I FEEDBACK. 


AIJ2 (AMPLIFIER 1900070) 
AU2 (AMPLIFIER 1900070) 
AIJ2(AMPLIFIER 1 900070) 


.OPEN 


.OPEN 


X 

PS02 +SIG. IN 

B 

Y 

P802 - SIG. IN 

C 

z 

Pft02 FEEDBACK 

D 

a 

P803 + SIG. IN 

B 

b 

P803 -SIG. IN 

c 


PADA FEEDBACK 

n 

d 

PBOft + SIG. IN 

n 

e 

P80B -SIG.IN 

e 

4 

PROA FEEDBACK 

D 

9 

PB07 +SIG. IN 

8 

h 

PB07 -SIG. IN 

c 

I 

PR07 FEEDBACK 

n 

J 

PROS + SI6 IN 

B 

K 

PROS - SIG. IN 

c 

m 

PB04+SIG IN 

B 

n 

PROA -Sift IN 

P. 


PROA FEEDBACK 

n 

P 

q 

r 

PROG + Slft IN 

B 

PROG -SIG IN 

p 

t 

P806 FEEDBACK 

D 

t 

P805 FEEDBACK 

D 


A2J2(AMPLIFIER 1900070) 
A2 J2 


.OPEN 


A2J2 
A3J2 
A3J2 
A3J2 
AIJ2 
AIJ2 
AIJ2 
A2JI 
AZJ2 
A2JZ 
A4J2 
MJ2 
MJ2 
A4J2 
A4J2 
A3J2 
A3J2 

A3J2 , ,_ 

A4J2 (AMPUF1ER 19< 


1900010) 

1900071) 


1900071) 

1900070) 

1900070) 

1900070) 

1900071) 


ol< 


•071) 


5 


3 


2 


T 


[£> PIN UST FOR CONNECTOR MS 3112 E-IG-8P (J4) 
PIN LETTER CONNECTION 


.CHASSIS GROUND 


g> PIN LIST FOR CONNECTOR 
M53II2E-I2-J5 (J2) 

INTERNAL CONNECTIONS 
PIN LETTER 

A-OPEN 

0- 

C- 


115 V 60 CPS LO- 
115 V 60 CPS Hl- 


_ 115 V GO CPS (HI) 
. 115 V GO CPS CLO) 


.OPEN 

-OPEN 


DESTINATION (J4 OSC ILL- (j/f 
OGRAPH AMP 1900070) 1 ' 

PIN LETTERS 

A 

-B 

-C 

D 
E 
F 


.OPEN 

.OPEN 

.OPEN 


[5>PIN LIST FOR CONNECTOR MS JII2E-I4-I9P (J5) 

INTERNAL CONNECTIONS WIRE DESTINATION— (PEN CONTROL 

ELECTRIC OSCILLO¬ 
GRAPH % 1900165) 


REVISIONS 


DESCRIPTION 


\M)DBD ITE# / t* USTOPmTEPtAL 
P£R MXC (86115 


CHANGE IN ACCORDANCE 
WITH l**C IGG670 


CHANGE lVI ACCORDANCE 

With mxc \ 


CHANGE IN ACCORDANCE 
WITH N\*C (M535 


CHANGE IN ACCORDANCE 
WITH MXC 188071 


CHANGE »0 ACCORDANCE 
MXfl 18901V,,, ,3-. 


L# 


15 

AUG 


LJi( 


^1 




3- IjtlM 


THE SUPPLIERS NAME, ADDRESS AND PART NUMBER SHALL 
BE PLACED ON THE OUTSIDE SURFACE OF THE REAR PLATE. 

THIS INFORMATION SHALL NOT APPEAR ONTHi FRONT PANEL. 

THE OSCILLOGRAPH AMPLIFIER % 1900070, OSCILLOGRAPH 
AMPLIFIER % 1900071, OSCILLOGRAPH CONTROL % 1900072, 
OSCILLOGRAPH % 1900073 AND PEN CONTROL ELECTRIC 
OSCILLOGRAPH % 1900165 SHALL BE ELECTRICALLY COMPATIBLE 
WITH EACH OTHER. THEN SHALL BE MATED AND THE FIVE DRAWERS 
TESTED AS ONE UNIT THE UNIT SHALL PASS ALL THE TESTS CALLED 
OUT IN NO-1002205. 

AUXILIARY ITEMS (IDENTIFIED BY MA SSA PART NUMBER) TO BE SUPPLIED 
AS PART OF THIS ASSEMBLY: 

I DISPOSABLE INK CARTRIDGE, COLOR RED PER MODEL A-I4040-50I 

1 INK- WRITING STYLI FOR USE WITH THE OSCILLOGRAPH (0S-600) 

4 CM PEAK-TO-PEAK DEFLECTION MODEL 20756. 

2 ROLLS OF INK CHART PAPER, 400 FEET, 4 CM SCALE GRADUATED 
IN MM DIVISIONS NO. 041 K SPECTOGRAPH GRAY 

1 AMPLIFIER PATCH CHORD CB-200. 

i | FEOLA INK PUMP MODEL A-6I32-I OR EQUIVALENT 
9 ELECTRIC STYLI (MODEL 20758) 

2 ROLLS OF ELECTRIC CHART PAPER 250 FEET, 4 CM SCALl 
GRADUATED IN MM DIVISIONS NO. 042 E RED. 


REQUIREMENTS FOR (MASSA % 0S-600OAND (MA SSA % OS - 610 D) PEN MOTORS 

THE PEN MOTORS SHALL HAVE A MINIMUM FREQUENCY RESPONSE, 

0 TO 45 CPS WITHIN 3 DB FOR 40 MM PEAK-TO-PEAK DEFLECTION . 
AND 45 TO 120 CPS WITHIN 3DB FOR 10 MM PEAK-TO-PEAK 
DEFLECTION. 

STEP RESPONSE 90% IN 5 MILLISECONDS OR LESS, WITH LESS 
THAN 4% OVERSHOOT. 

THE DEVIATION FROM LINEARITY SHALL BE LESS THAN .4MM OVER 
THE 40 MM SCALE. 

CURRENT SENSITIVITY: 28 MA PER MM 

COIL RESISTANCE : 16 OHMS (DC) 

EACH PEN MOTOR SHALL HAVE INDIVIDUAL ADJUSTMENTS FOR 
ALIGNMENT OF BOTH LATERAL AND LONGITUDINAL POSITION, 

AND INDIVIDUAL DAMPING POTENTIOMETERS WtTW A RANGE ■ 

OF 60% TO 1107« OF CRITICAL DAMPING. 

PEN MOTOR HYSTERESIS SHALL BE LESS THAN ONE QUARTER MM. 

THE UNIT SHALL BE COMPATIBLE WITH DRIVER AMPLIFIER 
% 1900069, DC PREAMP % 1900074 AND PHASE SENSITIVE 
DEMODULATOR % 1900068. 

NATURAL FREQUENCY : 48 CPS 


J5 

A 

8- 

C- 

D- 

E- 

F- 


OPEN 


J2 

-B 

- C 

- D 
-E 


-OPEN 


5=1 


-OPEN 


J- 

K- 

L- 

M- 

N- 

P—- 

ft -OPEN 

S— I 

T-OPEN 

U- 

V- 


-K 

-L 

-M 

-N 

-P 


-U 

-V 


FOR INFORMATION ONLY 

CLASS B RELEASE TOR No. 0 /l £.1 
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PIN LIST FOR CONNECTOR MS3II2E-0-4S (J6) 

INTERNAL CONNECTIONS WIRE DESTINATION—(PEN CONTROL 

J6 Jl ELECTRIC OSCILLO- 

A OPEN GRAPH % 1900165) 

B-B II5K 60<v HI 

C-C ll5V60n/LO 

D-OPEN 


Iii> OS-610D PEN MOTOR ONLY 

AN EVENT MARKER SHALL BE PROVIDED WHICH WILL AUTOMATICALLY 
PULSE EVERY SECOND WHEN THE MM PER SEC CHART SPEEDS 
ARE ENGAGED 

|j^> PEN 20756 SAPPHIRE TIP, STANDARD FOR INK WRITING (4 CM DEFLECTION). 
§^> ALLOW i INCH CLEARANCE BEHIND HOLES. 


LATCHING MECHANISM INCLUDED AS PART OF FRONT PANEL HANDLES 
SHALL BE CAPABLE OF SECURING OSCILLOGRAPH TO CONSOLE 
WITH A i INCH R.F.I. GASKET (COMPRESSES TO ± INCH) BETWEEN 
CONSOLE AND BACK OF FRONT PANEL. 

CHARACTERS IN AREAS OTHER THAN THOSE ON FRONT PANEL SHALL 
BE , LEGIBLY APPLIED PER ND 1002019. 

INNER NUMBER OF CHASSIS TRACK SLIDE SHALL BE OF THE 
NON-TILTING TYPE. 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70323. 

FRONT PANEL MATERIAL: ALUMINUM ALLOY 2024-T3 (QQ-A-555 
TEMPER T-3) FINISH ON FRONT BEFORE PAINTING (AS 
ROLLED). 


DATA SOURCE: 

MASSA DIVISION 
WINGHAM , MASS 
CDI200A (MODIFIED) 
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3 E CORDING SYSTEM SHAlL BE EIGHT (fi) CHANNELS, EACH HAVING A 
FUwl. SCAlE DEFLECTION OF 40 MM, ±20 MM FROM CENTER ZERO, 
WITH RECTILINEAR READOUT USING INK AS A WRITING MEDIUM AND 
ELECTRIC WRITING AS AN ALTERNATE MEDIUM. 

CHART SPEEDS .5,1,2,5, 10, 20,50 , 100 AND 200 MM PER SEC AND CM PER HR. 

THE CHART FOR INK WRITING SHALL BE NOT LESS THAN 14 ^ INCHES WIDE 
AND NOT LESS THAN 40C FEET LONG WITH EIGHT CHANNELS, EACH 
40 MM V/lDE AND GRADUATED IN ONE MM RECTANGULAR CO-ORDINATES. 
THE CHART FOR ELECTRIC WRITING SHALL BE THE SAME EXCEPT 
THE length SHALL NOT BE LESS THAN 250 FEET LONG. 

A PAPER TAKE-UP SHALL BE PROVIDED. 

A MANUAL EVENT MARKER OPERATED BY A PUSH BUTTON ON CONTROL. 
OSCILLOGRAPH % I90007Z PANEL FOR ©0 CYCLE DISPLAY ON 
CENTER MARGIN OF CHART OR EQUIVALENT SHALL BE PROVIDED. 

ZERO STABILITY SHALL BE .4 MM OR LESS FOR 6 HOURS. 

GAIN STABILITY SHALL BE .25 MM OR LESS PER HOUR. 

A FOOTAGE INDICATOR WHICH CONTINUOUSLY RECORDS THE REMAINING 
LENGTH OF CHART PAPER SHALL BE PROVIDED. 

INPUT POWER: 105 TO 125 VOLTS 60 ±5 CPS .SINGLE PHASE ,550 WATTS 


19 AND 17 INCH DIMENSIONS OF PANEL AND CHASSIS SHALL BE CENTRALIZED 
WITHIN .020 INCHES AT ASSEMBLY. 

SIDES OF CHASSIS LOCATED BY 17 INCH DIMENSION SHALL BE PARALLEL 
WITHIN .051 INCHES AND PERPENDICULAR TO REAR SURFACE OF 
FRONT PANEL WITHIN .062 INCHES. 

CHARACTERS: FUTURA DEMIBOLD. CHARACTER HEIGHT ±INCH EXCEPT WHERE 
OTHERWISE SPECIFIED.SILK SCREEN PER ND 1002019 USING ENAMEL 
SEMrGuCSS, INSTRUMENT BcACN, COcOR 5»4 Or ANA i 57. (CENTRALIZE AS SHOWN) 

BORDER AREA , WITHIN jIlNCH OF THE PANEL EDGE ON THE REAR SURFACE 
OF THE FRONT PANEL SHALL BE CO-PLANAR AND FREE OF PROTRUSIONS. 

FRONT PANEL FINISH:APPLY FINISH P5I3 OF SPECIFICATION MIL-F-14072. 
PRIME AND FINISH COATS TO BE APPLIED TO FRONT AND EDGES ONLY. 

APPLY 2 COATS OF TT-E-529A CLASS B ENAMEL,SEMl-GLOSS, 

LIGHT GRAY, COLOR 26440 OF FED-STD 595. 

NOTE-MIL-P-8585 PRIMER SUPERCEDES MIL-P-68B9 


PIN LIST FOR CONNECTOR M5 3112 E-I6-8P (J4) 


PIN LIST FOR CONNECTOR M5 3112 E-22-21S (j3) 
INTERNAL WIRE DESTINATION 

CONNECTIONS Jl (CONTROL, 1900072) 


PIN uETTER 

A_ 

B_ 

C_ 

D_ 

E_ 

F_ 

G_ 

H_ 


CONNECTION 
CHASSIS GROUND 


_ 115 V GO CPS (HI) 
. U5V GO CPS (LO) 


g>PIN LIST FOR CONNECTOR 
MS3II2E -12 -3S (j 2) 

INTERNAL CONNECTIONS 
PIN LETTER 

A-OPEN 

B- 

C- 


115 V 60 CPS LO- 
115V 60 CPS Hl- 


DE5TINATI0N (J4 OSClLL- (*,' 
OGRAPH AMP 1900070) 

PIN LETTERS 

A 

-B 

-C 

D 


I addET :Te# r* I cmg * 

PEA MKC /869/S - 


CHANGE IN ACCORDANCE 
WITH MXC ISG870 


Bl CHANG.C XV4 ACCORDANCE 

klTHMKC 1978^5 | 


change in accordance 

C WITH MXC ■••535' 

D CHANGE IN ACCORDANCE 

U WITH MXC 188571 

^ CHANGE *0 ACCOED4WCC 
W.TH HUUi * 

n E-F IP* EXACT COHN IOC OAt 

' Q£AR oe ASSY SHALL 3£ DETER. 




1 5 C A.M^ 
aug 


A04l 
I -3 


g>*PIN LIST FOR CONNECTOR MS 3II2E-I4-I9P 05) 


\MINED BrSJR p&e 


THE SUPPLIERS NAME, ADDRESS AND PART NUMBER SHALL 
BE PLACED ON THE OUTSIDE SURFACE OF THE REAR PLATE. 

THIS INFORMATION SHALL NOT APPEAR ON THE FRONT PANEL. 

THE OSCILLOGRAPH AMPLIFIER % 1900070, OSCILLOGRAPH 
AMPLIFIER % 1900071, OSCILLOGRAPH CONTROL % 1900072, 
OSCILLOGRAPH % 1900073 AND PEN CONTROL ELECTRIC 
OSCILLOGRAPH % 1900165 SHALL BE ELECTRICALLY COMPATIBLE 
WITH EACH OTHER THEN SHALL BE MATED AND THE FIVE DRAWERS 
TESTED AS ONE UNIT. THE UNIT SHALL PASS ALL TIC TESTS CALLED 
OUT IN NO -1002205. 

AUXILIARY ITEMS (IDENTIFIED BY MASSA PART NUMBER) TO BE SUPPLIED 
AS PART OF THIS ASSEMBLY: 

I DISPOSABLE WK CARTRIDGE, COLOR RED PER MODEL A-14040-SOI 

1 INK- WRITING 5TYLI FOR USE WITH THE OSCILLOGRAPH (0S*600) 

4 CM PEAK-TO-PEAK DEFLECTION MODEL 20756. 

2 ROLLS OF INK CHART PAPER, 400 FEET, 4 CM SCALE GRADUATED 
IN MM DIVISIONS NO. «4I K SPECTOGRAPH GRAY 

I AMPLIFIER PATCH CHORD CB-200. 

1 FEOLA INK PUMP MODEL A-6132-1 OR EQUIVALENT 

9 ELECTRIC STYLI (MODEL 20758) 

2 ROLLS OF ELECTRIC CHART PAPER 250 FEET, 4 CM SCALE 
GRADUATED IN MM DIVISIONS NO. 942 E RED. 


INTERNAL CONNECTIONS 

J5 

A OPEN 

B- 

C- 

D- 

E- 

F-OPEN 

5 = 1 

J-OPEN 

K- 

L- 

M- 

N- 

P- 

R-OPEN 

S— I 

T-OPEN 

U- 

V- 


WIRE DESTINATION 
J2 


— (PEN CONTROL 
ELECTRIC OSCILLO¬ 
GRAPH % 1900165) 


g> PIN LIST FOR CONNECTOR MS 
INTERNAL 
CONNECTIONS 

A_ 

B P80I +SIG. IN_ 

C P80I -SIG. IN_ 

D P80I FEEDBACK_ 


3II2E-20-4IS (Jl) 
WIRE DESTINATION 
FROM CONNECTOR 


_B AIJ2 (AMPLIFIER 1900070) 
_C AIJ2 (AMPLIFIER 1900070) 
_D A IJ2( AMPLIFIER 1900070) 


REQUIREMENTS FOR (MASSA % 05*600d AND (MASSA % OS - 610 D) PEN MOTORS 

THE PEN MOTORS SHALL HAVE A MINIMUM FREQUENCY RESPONSE, 

0 TO 45 CPS WITHIN 3 DB FOR 40 MM PEAK-TO-PEAK DEFLECTION 
AND 45 TO 120 CPS WITH** 3DB FOR 10 MM PEAK-TO-PEAK 
DEFLECTION. 

STEP RESPONSE 90% 44 9 MILLISECONDS OR LESS, WITH LESS 
THAN 4% OVERSHOOT. 

THE DEVIATION FROM LINEARITY SHALL RC LESS THAN .4MM OVER 
THE 40 MM SCALE. 

CURRENT SENSITIVITY: 28 MA PER MM 

COIL RESISTANCE : 16 OHMS (DC) 

EACH PEN MOTOR SHALL HAVE INDIVIDUAL ADJUSTMENTS FOR 
ALIGNMENT OF BOTH LATERAL AND LONGITUDINAL POSITION, 

AND INDIVIDUAL DAMPING POTENTIOMETERS WITH A RANGE ■ 

OF 60% TO 110% OF CRITICAL DAMPING. 

PEN MOTOR HYSTERESIS SHALL BE LESS THAN ONE QUARTER MM. 

THE UNIT SHALL BE COMPATIBLE WITH DRIVER AMPLIFIER 
% 1900069, DC PREAMP % 1900074 AND PHASE SENSITIVE 
DEMODULATOR % 1900068. 

NATURAL FREQUENCY : 45 CPS 


[jT> 05-610D PEN MOTOR ONLY 

AN EVENT MARKER SHALL BE PROVIDED WHICH WILL AUTOMATICALLY 
PULSE EVERY SECOND WHEN THE MM PER SEC CHART SPEEDS 
ARE ENGAGED 

[g>- PEN 20756 SAPPHIRE TIP, STANDARD FOR INK WRITING(4CM DEFLECTION). 
ALLOW £ INCH CLEARANCE BEHIND HOLES. 


FOR INFORMATION ONLY 

CUSS B RELEASE TOR m.,C : DATt ***? U 


0£> PIN LIST FOR CONNECTOR MS3II2E-8-4S (j6) 

NTERNAL CONNECTIONS WIRE DESTINATION—(PEN CONTROL 

J6 J| ELECTRIC 05CILL0- 

A OPEN GRAPH % 1900165) 


-B 115Vf 60ru HI 
-C 115V. 60^ LO 


P802 +SlG. IN_ 

P802 - S'G. IN _ 
P80Z FEEDBACK _ 

P803 +5IG. IN_ 

P803 -SIG. IN__ 
P803 FEEDBACK_ 

P808 + SIG. IN_ 

P808 -SIG.IN _ 

P808 FEEDBACK __ 

P807 7SIG. IN_ 

P807 -SIG. IN __ 

P807 FEEDBACK_ 

P805 7 SIG. IN_ 

P805 - SIG. IN_ 

P804 7 SIG. IN_ 

P804 -SIG. IN_ 

P804 FEEDBACK — 

P806 +SI6. IN_ 

P806 - SI6. IN_ 

PSOG FEEDBACK_ 

PS:= FEEDBACK 


_B A 2 J2 (AMPLIFIER 
_C A2J2 u 
_D A2J2 
_B A3J2 
_C A3^2 
_D A3J2 
_B AIJ2 
-C AIJ2 
-D AIJ2 
_B A2J2 
_C A2J2 
-D A2J2 
_B A4J2 
_C A4J2 
_B A4J2 
_C A4J2 
—D A4J2 
_8 A3J2 
_C A3J2 
_D A3J2 , " 

_D A4JZ (AMPLIFIER 


1900070) 


1900010) 

1900071) 


1900071) 

1900070) 

1900070) 

1900070) 

1900071) 

!9olo7l) 


LATCHING MECHANISM INCLUDED AS PART OF FRONT PANEL HANDLES 
SHALL BE CAPABLE OF SECURING OSCILLOGRAPH TO CONSOLE 
WITH A i INCH R.F.I. GASKET (COMPRESSES TO jr INCH) BETWEEN 
CONSOLE AND BACK OF FRONT PANEL. 

CHARACTERS IN AREAS OTHER THAN THOSE ON FRONT PANEL SHALL 
BE , LEGIBLY APPLIED PER ND 1002019. 

INNER i&MBER OF CHASSIS TRACK SLIDE SHALL BE OF THE 
NON-TILTING TYPE 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70323. 

FRONT PANEL MATERIAL: ALUMINUM ALLOY 2024-T3 (QQ-A-555 
TEMPER T-3) FINISH ON FRONT BEFORE PAINTING (AS 
ROLLED). 
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THE RECORDING SYSTEM SHALL BE EIGHT (6) CHANNELS, EACH HAVING A 
FULL SCALE DEFLECTION OF 40 MM, 120 MM FROM CENTER ZERO, 
WITH RECTILINEAR READOUT USING INK AS A WRITING MEDIUM AND 
ELECTRIC WRITING AS AN ALTERNATE MEDIUM. 

CHART SPEEDS .5,1,2,5, 10, 20,50, 100 AND 200 MM PER SEC AND CM PER HR. 

THE CHART FOR INK WRITING SHALL BE NOT LESS THAN 141 INCHES WIDE 
AND NOT LESS THAN 400 FEET LONG WITH EIGHT CHANNELS, EACH 
40 MM WIDE AND GRADUATED IN ONE MM RECTANGULAR CO-ORDINATES. 
THE CHART FOR ELECTRIC WRITING SHALL BE THE SAME EXCEPT 
THE LENGTH SHALL NOT BE LESS THAN 250 FEET LONG. 

A PAPER TAKE-UP SHALL BE PROVIDED. 

A MANUAL EVENT MARKER OPERATED BY A PUSH BUTTON ON CONTROL, 
OSCILLOGRAPH % 1900072011 PANEL FOR 60 CYCLE DISPLAY ON 
CENTER MARGIN OF CHART OR EQUIVALENT SHALL BE PROVIDED. 

ZERO STABILITY SHALL BE .4 MM OR LESS FOR 6 HOURS. 

GAIN STABILITY SHALL BE .25 MM OR LESS PER HOUR. 

A FOOTAGE INDICATOR WHICH CONTINUOUSLY RECORDS THE REMAINING 
LENGTH OF CHART PAPER SHALL BE PROVIDED. 

INPUT POWER : 105 TO 125 VOLTS 60±5 CPS .SINGLE PHASE, 550 WATTS 


19 AND 17 INCH DIMENSIONS OP PANEL AND CHASSIS SHALL BE CENTRALIZED 
WITHIN .020 INCHES AT ASSEMBLY. 

SIDES OF CHASSIS LOCATED BY 17 INCH DIMENSION SHALL BE PARALLEL 
WITHIN .031 INCHES AND PERPENDICULAR TO REAR SURFACE OF 
FRONT PANEL WITHIN .062 INCHES. 

CHARACTERS: FJTURA DEMIBOLD. CHARACTER HEIGHT i?WCH EXCEPT WHERE 
OTHERWISE SPECIFIED.SILK SCREEN PER ND 1002019 USING ENAMEL 
SEMI-GLOSS, INSTRUMENT BLACK, COLOR 514 Of ANA 157. (CENTRALIZE AS SHOWN.) 

BORDER AREA , WITHIN 4 INCH OF THE PANEL EDGE ON THE REAR SURFACt 
OF THE FRONT PANEL SHALL BE CO-PLANAR AND FREE OF PROTRUSIONS. 

FRONT PANEL FINISH: APPLY FINISH P5I3 OF SPECIFICATION MIL-F-14072. 
PRIME AND FINISH GOATS TO BE APPLIED TD FRONT AND EDGES ONLY. 

APPLY 2 COATS OF TT-E-529A CLASS B ENAMEL,SEMHGLOSB, 

LIGHT GRAY, COLOR 26440 OF FED - STD 595. 

NOTE-MIL-P-8585 PRIMER SUPERCEDES MIL-P-G889 


[fc> PIN LIST FOR CONNECTOR MS 3112 E-IG-BP (J4) 
PIN LETTER CONNECTION 

A__CHASSIS GROUND 

B____ 

D _ ns v GO CPS fui) 

E_- 115 V GO CPS CLO) 

F _:_ 

G - 

H_ 


g>PIN LIST FOR CONNECTOR 
M53II2C-I2-35 (J2) 

INTERNAL CONNECTIONS 
PIN LETTER 

A-OPEN 

8- 

C- 


115 V 60 CPS LO- 
115 V 60 CPS Hl- 


DE5TINATI0N (J4 05CILL- ( 
OG RAPH AMP 1900070) 
PIN LETTERS 

A 

-B 

-C 
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|i£>PIN LIST FOR CONNECTOR MS 3II2E-I4-I9P (J5) 

INTERNAL CONNECTIONS WIRE DESTINATION— (PEN CONTROL 
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ELECTRIC OSCILLO¬ 
GRAPH % 1900165) 


l?> PIN LIST FOR CONNECTOR M53II2E-22-2IS (J3) 
^ INTERNAL WIRE DESTINATION 

CONNECTIONS Jl (CONTROL, 1900072) 


THE SUPPLIERS NAME. ADDRESS AND PART NUMBER SHALL 
BE PLACED ON THE OUTSIDE SURFACE OF THE REAR PLATE. 

THIS INFORMATION SHALL NOT APPEAR ON THE FRONT PANEL. 

THE OSCILLOGRAPH AMPLIFIER % 1900070-011, OSCILLOGRAPH 
AMPLIFIER % 1900071-011, OSCILLOGRAPH CONTROL % 1900072-011 
OSCILLOGRAPH % 1900073-011 AND PEN CONTROL ELECTRIC 
OSCILLOGRAPH % 1900165*011 SHALL BE ELECTRICALLY COMPATIBLE 
WITH EACH OTHER. THEN SHALL BE MATED AND THE FIVE DRAWERS 
TESTED AS ONE UNIT, EXCEPT AS SPECIFIED IN NOTE IG. THE 
‘ UNIT SHALL PASS ALL THE TESTS CALLED OUT IN ND-1002205. _ 

AUXILIARY ITEMS (IDENTIFIED BY MAS5A PART NUMBER) TO BE SUPPLIED 
AS PART OF THIS ASSEMBLY: 

I DISPOSABLE INK CARTRIDGE, COLOR BLUE PER MODEL A-I4040-50I 

1 INK- WRITING STYLI FOR USE WITH THE OSCILLOGRAPH (OS-600) 

4 CM PEAK-TO-PEAK DEFLECTION MODEL 20756. 

2 ROLLS OF INK CHART PAPER, 400 FEET, 4 CM SCALE GRADUATED 
IN MM DIVISIONS NO. 641 K SPECTOGRAPH GRAY 

I AMPLIFIER PATCH CHORD CB-200. 

1 FZOLA INK PUMP MODEL A-6I32-I OR EQUIVALENT 

9 ELECTRIC STYLI (MODEL 20758 ) 

2 ROLLS OF ELECTRIC CHART PAPER 250 FEET, 4 CM SCALE 
GRADUATED IN MM DIVISIONS NO. 642 E RED. 
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J-OPEN 
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R-OPEN 
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T-OPEN 
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U> PIN LIST FOR CONNECTOR MS 3II2E- 


INTERNAL 
CONNECTIONS 
A_ 


P8QI +SIG. IN_ 

P80I -SIG. IN_ 

P80I FEEDBACK. 


20-4IS (Jl) 

DESTINATION * 

CONNECTOR 

_B AIJ2 (AMPLIFIER 1900070) 

_C AIJ2 (AMPLIFIER 1900070) 

_D AI J2( AMPLIFIER 1900070) 


REQUIREMENTS FOR (MASSA % 05-6000AND (MASSA % OS -610D) PEN MOTORS 
THE PEN MOTORS SHALL HAVE A MINIMUM FREQUENCY RESPONSE, - 
0 TO 45 CPS WITHIN 3 DB FOR 40 MM PEAK-TO-PEAK DEFLECTION . 
AND 45 TO 120 CPS WITHIN 3DB FOR 10 MM PEAK-TO-PEAK 
DEFLECTION. 

STEP RESPONSE 90% IN S MILLISECONDS OR LESS, WITH LESS 
THAN 4% OVERSHOOT. 

THE DEVIATION FROM LINEARITY SHALL BE LESS THAU .4*4* OVER . . 

THE 40 MM SCALE. ' ' ' 

CURRENT SENSITIVITY: 28 MA PER MM 
COIL RESISTANCE : IG OHMS(DC) 

EACH PEN MOTOR SHALL HAVE INDIVIDUAL ADJUSTMENTS FOR , 
ALIGNMENT QF BOTH LATERAL AND LONGITUDINAL POSITION,.. 

AND INDIVIDUAL DAMPING POTENTIOMETERS WITH JLPANGE *:7: 

OF 60% TO 110% OF CRITICAL DAMPING. 

PEN MOTOR HYSTERESIS SHALL BE LESS THAN ONE QUARTER MM. 

THE UNIT SHALL BE COMPATIBLE WITH DRIVER AMPLIFIER 
% 1900069-011, DC PREAMP % 1900074*011 AND PHASE SENSITIVE 
DEMODULATOR % 1900068-011. 

NATURAL FREQUENCY: 4BCFS — - - 


FOR INFORMATION ONLY ] 
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G£> PIN LIST FOR CONNECTOR MS3II2E-6-4S (j6) 

MTERNAL CONNECTIONS -WIRE DESTINATION—(PEN CONTROL 

J6 Jl ELECTRIC OSCILLO- 

A OPEN GRAPH % 1900165) 

B-B 115*60*^1 

C-C II5V60^wL0. 


WHEN THE OSCILLOGRAPH IS SOLD INDEPENDENTLY OF OSCILLOGRAPH AMPLIFIERS 
1900070-011 AND 19000 „ Oil AND CONTROL OSCILLOGRAPH 1900072-011, AND ELECTRIC 
PEN CONTROL 1900165*011, IT SHALL PASS ONLY THE TESTS OF SECTION 
4 OP THE PROCUREMENT SPEC PS-1900047. 


fir> OS-610D PEN MOTOR ONLY 

AN EVENT MARKER SHALL BE PROVIDED WHICH WILL AUTOMATICALLY 
PULSE EVERY SECOND WHEN THE MM PER SEC CHART SPEEDS 
ARE ENGAGED .' „ ^ . ^ ' 

PEN 10784 SAPPHIRE TIP, STANDARD FOR INK WRITING (4CM DEFLECTION). 

j£> ALLOW j WCH CL E A RAN C E BEHIND HOLES.., r 


P802 +SIG. IK_ 

P602 - SIG. IN_ 

P0O2 FEEDBACK. 

P803 +SIG.N_ 

P603 -SIG. IN_ 

P803 FEEDBACK — 

P80S 4* SIG. IN_ 

P808 -316. IN_ 

P808 FEEDBACK _ 

P807 f SIG. IN_ 

P807 -SIG. IN_ 

P807 FEEDBACK_ 

P805 +516. IN_ 

P805 - SIG. IN_ 

P804+SIG. IN_ 

P804 -SIG. IN_ 

P804 FEEDBACK_ 

PROG +S4. IN_ 

P806 -SIG. IN__ 

P806 FEEDBACK. 
P805 FEEDBACK. 


_B A2J2(AMPUFIER 
_C A2J2 
_D A2J2 
_B A3J2 
_C A3J2 
_D A3J2 
_B AIJ2 
-C AIJ2 
-D AIJ2 
_B A2J2 
_C A2J2 
-D A2J2 
_B A4J2 
_C A4J2 
_B A4J2 
-C A4J2 
_D A4J2 
_B A3J2 
-C A3J2 
D A3J2 , 

D A4J2 (AMPLIFIER 
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LATCHING MECHANISM INCLUDED AS PART OF FRONT PANEL HANDLES 
SHALL BE CAPABLE OF SECURING OSCILLOGRAPH TD CONSOLE 
WITH A 4 INCH R.F.I. GASKET (COMPRESSES TO i INCH) BETWEEN 
CONSOLb AND BACK OF FRONT PANEL. 

CHARACTERS IN AREAS OTHER THAN THOSE ON FRONT PANEL SHAU, 

BE 4+* , LEGIBLY APPLIED PER ND 1002019. 

INNER NUMBER OF CHASSIS TRACK SLIDE SHALL BE OF THE 
NON-TILTING TYPE. 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-0-70323. , 

FRONT PANEL MATERIAL? ALUMINUM ALLOY 2024-T3 (QQ-A-355 
TEMPER T-3) FINISH ON FRONT BEFORE PAINTING (AS 
ROLLED). 
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REQUIREMENTS; 

THE RECORDING SYSTEM SHALL BE EIGHT (fl) CHANNELS, EACH HAVING A 
FULL SCALE DEFLECTION OF 40 MM, ±20 MM FROM CENTER ZERO, 
WITH RECTILINEAR READOUT USING INK AS A WRITING MEDIUM AND 
ELECTRIC WRITING AS AN ALTERNATE MEDIUM. 

CHART SPEEDS .5,1,2,5, 10, 20,50, 100 AND 200 MM PER SEC AND CM PER HR. 

THE CHART FOR INK WRITING SHALL BE NOT LESS THAN 14 4 INCHES WIDE 
AND NOT LESS THAN 400 FEET LONG WITH EIGHT CHANNELS, EACH 
40 MM WIDE AND GRADUATED IN ONC MM RECTANGULAR CO-ORDINATES. 
THE CHART FOR ELECTRIC WRITING SHALL BE THE SAME EXCEPT 
THE LENGTH SHALL NOT BE LESS THAN 250 FEET LONG. 

A PAPER TAKE-UP SHALL BE PROVIDED. 

A MANUAL EVENT MARKER OPERATED BV A PUSH BUTTON ON CONTROL, 
OSCILLOGRAPH % 1900072-011 PANEL FOR GO CYCLE DISPLAY ON 
CENTER MARGIN OF CHART OR EQUIVALENT SHALL BE PROVIDED. 

ZERO STABILITY SHALL BE .4 MM OR LESS FOR 6 HOURS. 

GAIN STABILITY SHALL BE .25 MM OR LESS PER HOUR. 

A FOOTAGE INDICATOR WHICH CONTINUOUSLY RECORDS THE REMAINING 
LENGTH OF CHART PAPER SHALL BE PROVIDED. 

INPUT POWER: 105 TO 125 VOLTS 60±5 CPS,SINGLE PHASE ,550 WATTS 


19 AND 17 INCH DIMENSIONS OF PANEL AND CHASSIS SHALL BE CENTRALIZED 
WITHIN .020 INCHES AT ASSEMBLY. 

SIDES OF CHASSIS LOCATED BY 17 INCH DIMENSION SHALL BE PARALLEL 
WITHIN .031 INCHES AND PERPENDICULAR TO REAR SURFACE OF 
FRONT PANEL WITHIN .062 INCHES. 

CHARACTERS: FUTURA DEMIBOLD. CHARACTER HEIGHT AlNCH EXCEPT WHERE 
OTHERWISE SPECIFIED.SILK SCREEN PER ND 1002019 USING ENAMEL 
SEMI-GLOSS, INSTRUMENT BLACK,COLOR 5l4 OF ANAiS kUnTkAuZc AS SHOWN.; 

BORDER AREA .WITHIN rllNCH OF THE PANEL EDGE ON THE REAR SURFACE 
OF THE FRONT PANEL SHALL BE CO-PLANAR AND FREE OF PROTRUSIONS. 

FRONT PANEL FINISH:APPLY FINISH P513 OF SPECIFICATION MIL-F-14072. 
PRIME AND FINISH COATS TO BE APPLIED TO FRONT AND EDGES ONLY. 

APPLY 2 COATS OF TT-E-529A CLASS B ENAMEL, SEMI-GLOSS, 

LIGHT GRAY, COLOR 26440 OF FED-STD 595. 

NOTE -MIL-P-8585 PRIMER SUPERCEDES MIL-P-6889 


PIN LIST FOR CONNECTOR MS 3112E-I6-8P (J4) 
PIN LETTER CONNECTION 

A _CHASSIS GROUND 

B-— 

C_._ 

D_115 V 60 CPS (HI) 

E__ 115 V 60 CPS CLO) 

F_—- 

G--- 

H--- 


g>PIN LIST FOR CONNECTOR 
M53II2E-I2-3S (J2) 

INTERNAL CONNECTIONS 
PIN LETTER 

A-OPEN 


-115 V 60 CPS LO- 
-115 V 60 CPS Hl- 


DE5TINATI0N (J4 OSCILL- ( 
OG RAPH AMP 1900070) 
PIN LETTERS 

A 

-B 

-C 

D 

E 

F 


U>*PIN LIST FOR CONNECTOR MS 3II2E-I4-I9P (J5) 


(6> PIN LIST FOR CONNECTOR M53II2E-22-2IS (j3) 
INTERNAL WIRE DESTINATION 

CONNECTIONS Jl (CONTROL, 1900072) 


THE SUPPLIERS NAME, ADDRESS AND PART NUMBER SHALL 
BE PLACED ON THE OUTSIDE SURFACE OF THE REAR PLATE. 

THIS INFORMATION SHALL NOT APPEAR ON THE FRONT PANEL. 

THE OSCILLOGRAPH AMPLIFIER % 1900070-011, OSCILLOGRAPH 
AMPLIFIER % I90007I-0II, OSCILLOGRAPH CONTROL 7n 1900072-011 
OSCILLOGRAPH % 1900073-011 AND PEN CONTROL ELECTRIC 
OSCILLOGPAPH % 1900165-01 SHALL BE ELECTRICALLY COMPATIBLE 
WITH EACH OTHER. THEN SHALL BE MATED AND THE FIVE DRAWERS 
TESTED AS ONE UNIT. EXCEPT AS SPECIFIED IN NOTE 16. THE 
UNIT SHALL PASS ALL THE TESTS CALLED OUT IN ND-100220S. 

AUXILIARY ITEMS (IDENTIFIED BY MA5SA PART NUMBER) TO BE SUPPLIED 
AS PART OF THIS ASSEMBLY' 

I DISPOSABLE INK CARTRIDGE, COLOR BLUE PER MODEL A-I4040-50I 

1 INK- WRITING STYLI FOR USE WITH THE OSCILLOGRAPH (OS-600) 

4 CM PEAK-TO-PEAK DEFLECTION MODEL 20756 . 

2 ROLLS OF INK CHART PAPER, 400 FEET, 4 CM SCALE GRADUATED 
IN MM DIVISIONS NO. 841 X SPECTOGRAPH GRAY. 

I AMPLIFIER PATCH CHORD CB-200. 

1 FEOLA INK PUMP MODEL A-6132-1 OR EQUIVALENT 

9 ELECTRIC STYLI (MODEL 20758) 

2 ROLLS OF ELECTRIC CHART PAPER 250 FEET, 4 CM SCALE 
GRADUATED IN MM DIVISIONS NO. 842 E RED. 


INTERNAL CONNECTIONS 
J5 

A OPEN 

B- 

C- 

D- 

E- 

F-OPEN 
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J-OPEN 

K- 
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M- 
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R-OPEN 
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T-OPEN 

U- 

V- 


WIRE DESTINATION— (PEN CONTROL 
J2 ELECTRIC OSCILLO¬ 

GRAPH % 1900165; 
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[£>* PIN LIST FOR CONNECTOR MS 
INTERNAL 
CONNECTIONS 

A-- 

B P80I +SIG. IN_ 

C P80I -SIG. IN_ 

D P80I FEEDBACK_ 


3II2E-20-4IS (Jl) 
WIRE DESTINATION 
FROM CONNECTOR 


_B At J2 (AMPLIFIER 1900070) 
_C AIJ2 (AMPLIFIER 1900070) 
_D AIJ2(AMPLIFIER 1 900070) 


REQUIREMENTS FOR (MASSA % 05*6000 AND (MASSA % OS -610 D) PEN MOTORS 

THE PEN MOTORS SHALL HAVE A MINIMUM FREQUENCY RESPONSE, 

0 TO 45 CPS WITHIN 3 DB FOR 40 MM PEAK-TO-PEAK DEFLECTION 
AND 45 TO 120 CPS WITHIN 3DB FOR 10 MM PEAK-TO-PEAK 
DEFLECTION. 

STEP RESPONSE 90% IN 5 MILLISECONDS OR LESS, WITH LESS 
THAN 4% OVERSHOOT. 

THE DEVIATION FROM LINEARITY SHALL BE LESS THAN .4MM OVER 
THE 40 MM SCALE. 

CURRENT SENSITIVITY: 28 MA PER MM 

COIL RESISTANCE : 16 OHMS (DC) _ 

EACH PEN MOTOR SHALL HAVE INDIVIDUAL ADJUSTMENTS FOR 
ALIGNMENT OF BOTH LATERAL AND LONGITUDINAL POSITION, 

AND INDIVIDUAL DAMPING POTENTIOMETERS WITH A RANGE 
OF 60% TO 110% OF CRITICAL DAMPING. 

PEN MOTOR HYSTERESIS SHALL BE LESS THAN ONE QUARTER MM. 

THE UNIT SHALL BE COMPATIBLE WITH DRIVER AM, JFI ER 
% 190000-011, DC PREAMP % 1900074*011 AND PHASE SENSITIVE 
DEMODULATOR % 1900068*011. 

NATURAL FREQUENCY : 45 CPS 


FOR INFORMATION ONLY 

CLASS B RELEASE TOR M*.£££2- DATE 


fi£> PIN LIST FOR CONNECTOR MS 3112 E-8-45 (j6) 

INTERNAL CONNECTIONS WIRE DESTINATION—(PEN CONTROL 

• j| ELECTRIC 05CILL0- 

A hpfm GRAPH % 1900165) 

B - B II5V 60fu HI 

C- C 115V. 60^ LO 


[£> WHEN THE OSCILLOGRAPH 15 SOLD INDEPENDENTLY OF OSCILLOGRAPH AMPLIFIERS 
1900070-011 AND 1900071-011 AND CONTROL OSCILLOGRAPH I9OOO7Z-0II, AND ELECTRIC 
PEN CONTROL I900IG5-0II, IT SHALL PASS ONLY THE TESTS OF SECTION 
4 OF THE PROCUREMENT SPEC PS* 1900047- 

ADJUST SLIDE POSITION BY ADDING SHIMS IF NECESSARV. 


fij> 05-610 D PEN MOTOR ONLY 

AN EVENT MARKER SHALL BE PROVIDED WHICH WILL AUTOMATICALLY 
PULSE EVERY SECOND WHEN THE MM PER SEC CHART SPEEDS 
ARE ENGAGED 

[g> PEN 20756 SAPPHIRE TIP,STANDARD FOR INK WRITING(4CM DEFLECTION). 
g>* ALLOW i INCH CLEARANCE BEHIND HOLES. 


P802 +SlG. IN_ 

P802 -SlG. IN_ 

P80Z FEEDBACK _ 

P803 +SIG. IN_ 

P803 -SIG. iN_ 

P803 FEEDBACK _ 

P808 + SIG. IN_ 

P808 -SIG.IN _ 

P808 FEEDBACK- 

P807 -f SlG. IN_ 

P807 -SIG. IN_ 

P807 FEEDBACK _ 

P805 + SIG. IN_ 

P805 - SIG. IN_ 

P804 +SIG. IN_ 

P804 -516. IN_ 

P804- FEEDBACK — 

P80G •►SlG. IN_ 

P806 - SIG. IN_ 

P806 FEEDBACK_ 

P805 FEEDBACK_ 


_B A2J2(AMPLIFIER 
_C AZJ2 * 

_D A2 J2 
_B A3J2 
_C A3J2 
_D A3J2 
_B AIJ2 
-C AIJ2 
_D AIJ2 
_B A2JL 
_C A2JZ 
—D A2J2 
_B MJ2 
_C A4J2, 

_B A4J2 
-C A4J2 
—D A4J2 
_B A3J2 
_C A3J2 
_D A3J2 , J' 
_D A4J2 (AMPUPIER 


1900070) 


1900070) 

1900071) 


1900071) 

1900070) 

/900070) 
1900070) 
1900071) 

ieo!o7i) 


LATCHING MECHANISM INCLUDED AS PART OF FRONT PANEL HANDLES 
SHALL BE CAPABLE OF SECURING OSCILLOGRAPH TO CONSOLE 
WITH A i INCH R.F.I. GASKET (COMPRESSES TO £ INCH) BETWEEN 
CONSOLE AND BACK OF FRONT PANEL. _ ie?i eil411 

CHARACTERS IN AREAS OTHER THAN THOSE ON FRONT PANEL SHALL 
BE , LEGIBLY APPLIED PER ND 1002019. 

INNER l&MBER OF CHASSIS TRACK SLIDE SHALL BE OF THE 
NON-TILTING TYPE. 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MlL-D-70323. 

FRONT PANEL MATERIAL: ALUMINUM ALLOY 2024-T3 (QQ-A-355 
TEMPER T-3) FINISH OH FRONT BEFORE PAINTING (AS 
ROLLED). 


DATA SOURCE: 

MASSA DIVISION 
HINGHAM . MASS 
CDI200A (MODIFIED) 


UNLESS OTHERWISE SPECIFIED AC SPARK PLUG DIVISION. GMC 

MgNSttNS ARE IN W5 ir MILWAUKEE. WISCON SW- 

TOLERANCES ON *CSP PN _ . 


DECIMALS ANCLES DATE — 
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1^0004.7-011 I 190 0 000 
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_ _J-:- 1 - 

’'^TnfsECOPOlNG SYSTEM SHALL BE EIGHT (S) CHANNELS, CACH HAWNS A 
m cr A L r DEFLECTION OF 40 MM, ±20 MM FROM CENTER ZERO, 
WITH RECTILINEAR READOUT USING INK AS A WRITING MEDIUM AND 
ELECTRIC WRITING AS AN ALTERNATE MEDIUM. 

CHART SPEEDS-.5,1,2,5,10, 20,50, 100 AND 200 MM PER SEC AND CM PER HR. 
THE CHART FOR INK" WRITING SHALL BE NOT LESS THAN 14 4 I^S ^0 
AND NOT LESS THAN 400 FEET LONG WITH EIGHT CHANNELS, LA 
40 MM WIDE AND GRADUATED IN ONE MM OCTANGULAR CO-ORDINATES. 
THE CHART FOR ELECTRIC -WRITING SHALL BE THE SAME EXCEPT 
THE LENGTH SHALL NOT BE LESS THAN 250 FEET LONG. 

A PAPER TAKE-UP SHALL BE PROVIDED. 

A MANUAL EVENT MARKER OPERATED I™T?? N d?sPLAyTn 1 ' 
OSCILLOGRAPH % 1900072-011 PANEL FOR ©0 V\SPU^f OH 

center margin of chart OR EQUIVALENT shall be provided. 

ZERO STABILITY SHALL BE .4 MM OR LESS FOR 8 HOURS. 

CAIN STABILITY SHALL BE .25 MM OR LESS PER HOUR. 

A FOOTAGE INDICATOR WHICH CONTINUOUSLY RECORDS THE REMAINING 

LENGTH of chart paper shall be provided. 

IN°UT POWER : 105 TO 125 VOLTS 60± 5 CPS .SINGLE PHASE . 550 WATTS 


[T> ft and 17 INCH DIMENSIONS OF PANEL AND CHASSIS SHALL BE CENTRALIZED 
WITHIN .020 INCHES AT ASSEMBLY. 

SIDE" OF CHASSIS OCrVED B v H INCH D'MENSION SHALL BE PARALLEL 
WITHr^^rTNCHES AND "PERPENDICULAR TO REAR SURFACE OF 
FRONT PANEL WITHIN .062 INCHES. 

CHARACTERS: FUTURA DEMIBOLD. CHARACTER WEIGHT i^ r £X ^ T MEL CRt 

S2ESS2 

6> ^mA^sh^ 

IppTy 2 COATS OF TT-E-529A CLASS B JNAMEL,SEMI-GLOSS, 

LIGHT GRAY, COLOR 2G440 OF FED-STD 595. 

NOTE-MIL-P-8585 PRIMER SUPERCEDES MlL-P-6889 


♦ 




PIN LIST FOR CONNECTOR M 5 3112 E-16-8P (J4) 
PIN LETTER connection 

A ___CHASSIS GROUND 


g>PIN LIST FOR CONNECTOR 
MS 3II2E -12 ’35 (J2) 

INTERNAL CONNECTIONS 
PIN LETTER 

A-OPEN 

B--- 

C---- 


115 V 60 CPS LO - 
115 V 60 CPS HI - 


_ 115 V GO CPS (HI)” 
_ 115 V GO CPS 0-0) 


.OPEN 

.OPEN 


DESTINATION (J4 OSC ILL 
06 RAPH AMP 1900070) 
PIN LETTERS 

A 

---B 

---C 

D 


■6 


_ OPEN 
_CPEN 
_DPEN 


[fc>PIN LIST FOR CONNECTOR MS 3112 E -14-I9P 05) 

INTERNAL CONNECTIONS WIRE DESTINATION- C^N CONTROL 




J2 


OPEN 


-B 


ELECTRIC OSCILLO^ 
GRAPH % 1900165) 


PIN LIST FOR CONNECTOR MS3IJ2 E-_22-2IS (J3) 
IMTFRNAL WiRE DcST.NATlON 

Ul (CONTROL, 1900072) 


INTERNAL 
CONNECTIONS 


OPEN 


r 

. C 

n 

D 

c: 

E 

F 

F 

r. 

G 

u 

H 

.1 

J 

K 

K 

1 

L 

M 

M 

W 

N 

P 

P 

R 

R 

8 

_ S 

T 

T 

II 

_U 


OPEN 

OPEN 

_OPEN 


PIN LIST FOR CONNECTOR MS 3II2E- 20- 4iS (jl) 
LZ ^ INTERNAL WIRE DESTINATION 

CONNECTIONS FROM CONNECTOR 

A--- 0 

B P80I +SIG. IN __- B 

C P80I -SIG. IN_ c 

D P80I FEEDBACK-D 


THE SUPPLIERS NAME .ADDRESS AND PART NUMBER SHALL 
BE PLACED ON THE OUTSIDE SURFACE OF THE REAR PLATE 
THIS INFORMATION SHALL NOT APPEAR ON THE FRONT PANEL. 

TLir ncriLLOGRAPH AMPLIFIER % 1900070-011 OR- 021 , OSCILL06RAPH 
T AMPLIFIER^KooToi^ CONTROL % .900072-0.1, 

OSCILLOGRAPH % 1900073-011 AND PEN CONI ROL ELEC ™ ,C 
O cr ILLCGPAP M P/m |<*vv£K SHALL BE ELECTRICALLY COMPATIBLE 
WITH EACH OTHER THEN SHALL BE MATED AND THE FIVE DRAWERS 
TESTED AS ONE UNIT, EXCEPT AS SPECIFIED IN NOTEJfe^THE^ 

UNIT SHALL PASS) ALL T Ht TESTS GhwuEC C*7 .N U'*--'- 

AUXILIARY ITEMS (IDENTIFIED BY MA SSA PART NUMBER) TO BE SUPPLIED 

AS | DISPOSABLE 5 INK SS CARTRIDGE, COLOR BLUE PER MODEL A-14040- 501 

1 INK- WRITING STYLI FOR USE WITH THE OSCILLOGRAPH (OS-600) 

4 CM PEAK-TO-PEAK DEFLECTION MODEL 20756. 

2 ROLLS OF INK CHART PAPER, 400 FEET, 4 CM SCALE GRADUATED 
IN MM DIVISIONS NO. 641 K 5 PEC TOG RAPH GRAY. 

| AMPLIFIER PATCH CHORD CB-200. 

1 FEOLA INK PUMP MODEL A-6132*1 OR EQUIVALENT 
9 ELECTRIC STYLI (MODEL 20758) 

2 ROLLS OF ELECTRIC CHART PAPER 250 FEET, 4 CM SCALE 
GRADUATED IN MM DIVISIONS NO. 842 E RED. 


REQUIREMENTS FOR (MASSA % os- 600OAND (MASSA % OS-610 0) PEN MOTORS 
THE PEN MOTORS SHALL HAVE A MINIMUM FREQUENCY RESPONSE, 

0 TO 45 CPS WITHIN 3 DB FOR 40 MM PEAK-TO-PEAK DEFLECTION 
120 CPS WITHIN 3DB FOR 10 MM PEAK-TO-PEAK 

5jgp RESPONSE 90% IN 5 MILLISECONDS OR LESS, WITH LESS 

TH^DEVIATlO^^RO^LyNEARlTY SHALL BE LESS THAN .4MM OVER 
THE 40 MM SCALE. 

CURRENT SENSITIVITY: 28 MA PER MM 

PEN^NKJTOR^UYSTERE^iS^SHALl'bE^LES'^^HAN ONE^QUARTER MM, 

T ^%I 9 OOO 68 -Oi^DC^PREAMp 3 %"l90OO74-0iI AND PHASE SENSITIVE 
DEMODULATOR % 1901755-011 
NATURAL FREQUENCY: 45 CPS 
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FOR INFORMATION ONLY 

CUSS B RELEASE TDR No. / /— 


DATE V/^ C - 


fi£> PIN LIST FOR CONNECTOR MS JH2C-6-4S (j 6 ) 

INTERNAL CONNECTIONS WIRE DESTINATION— CPEN CONTROL 

J 6 Jl 

A OPEN 

B----- 

C--- 

D-OPEN 


— B 115V 60fv HI 

— C IISVSO'vLO 


ELECTRIC OSCILLO¬ 
GRAPH % 1900165) 


AU2 (AMPLIFIER 
AIJ2 (AMPLIFIER 
A 1 J 2 (AMPLIFIER 


1900070) 

1900070) 

1900070) 


_ OPEN 


WHEN THE OSCILLOGRAPH IS SOLD INDEPENDENTLY OF THE 

.CONTROL 05CIU0GRAPH. AND 

ELECTRIC PEN CONTROL IT SHALL PASS ONLY THE TES S 
OF SECTION 4 OF THE PROCUREMENT SPECIFICATION PS I 

[r£=> ADJUST SLIDE POSITION B/ ADDING SHIMS IF NECESSAR Y. 


_ OPEN 


F802 +SiG. IN_ 

P802 - SiG. IN — 
P802 FEEDBACK . 

P803 fSlG. IN_ 

P803 -513. IN . 

P803 FEEDBACK _ 

P8C8 +S 1 G. 1 N_ 

P6C8 -SlG.iN 
P808 FEEDBACK _ 

P8Q7 -rSiG. IN_ 

»807 -SiG. IN 
PS07 FEEDBACK _ 

P805 - S«6. «N_ 

0805 - SIG. IN 

P804 - SIG. IN_ 

P804 -SiG. IN_ 

P804 FEEDBACK __ 

P806 -t-SiG. IN_ 

P806 - S 16 . IN_ 

PS06 FEEDBACK _ 
P805 FEEDBACK _ 


A2J2(AMPUFI£F 
A2J2 
A2J2 
A3J2 
A3j2 
A3J2 
AIJ2 
AU2 
AIJ2 
A2J2 
A2J2 
A2J2 
A4J2 
A4J2 
A4J2 
A4J2 
A4J2 
A3J2 
A3J2 
A3J2 


i 


A 4 J 2 (AMPLIFIER I9C007I) 


1 900070) 


1900070) 

1900071) 


1900071) 

1900070) 

1*500070) 

1900070) 

1900071) 

)do 


05 AN EVENT^MARKER SHALL BE PROVIDED ^ w > U- ^* ALLY 
PULSE EVERY SECOND WHEN THE MM F»ER SEC CHART SPEEDS 
ARE ENGAGED 

|J>. PEN 2075G SAPPHIRE TIP,STANDARD FOR INK WRITING(4CM DEFLECTION). 
jg^> ALLOW J INCH CLEARANCE BEHIND HOLES. 

LATCHING MECHANISM INCLUDED AS PART °^?°^ T T f’^OW‘=Ol'F DLES 
l«^R.M. ^SKm^PRWSES TO AlNCH) BETWEEN 

CHAR N a1 0 4s IS rR C EAS 0 F 0 T F HE O R NT TH^ E T L H 6 sE ON FRONT PANEL SHALL 
BE -fc-4 LE 6 IBLY APPLIED PER ND 1002019. 

INNER® NUMBER OF CHASSIS TRACK SLIDE SHALL BE OF THE 
NON- TILTING TYPE. 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70323. 

FRONT PANEL MATERIAL: ALUMINUM ALLOY °? AS ^ 

TEMPER T-S) FlMlSH ON FRONT BEFORE PAINTING (AS 

ROLLED). 


DATA SOURCE : 

MASSA DIVISION 
WING <AM MASS 
CDI2C0A (MODIFIED) 


UNLESS OTHERWISE SPtCIFI€D 


+ .005 +- 
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f?e3Ui9EMENT5: 

THE RECORDING SY5TEM SHALL BE EIGHT (8) CHANNELS, EACH HAVING A 
FUcL SCAlE DEFLECTION OF 40 MM, ±20 MM FROM CENTER ZERO, 
WITH RECTILINEAR READOUT USING INK AS A WRITING MEDIUM AND 
ELECTRIC WRITING AS AN ALTERNATE MEDIUM. . 

CHART SPEEDS .5,1,2,5, 10, 20,50, 100 AND 200 MM PER SEC AND CM PER HR. 

THE CHART FOR INK WRITING SHALL BE NOT LESS THAN 141 INCHES WIDE 
AND NOT LESS THAN 400 FEET LONG WITH EIGHT CHANNELS, EACH 
40 MM WIDE AND GRADUATED IN ONE MM RECTANGULAR CO-ORDINATES. 
THE CHART FOR ELECTRIC WRITING SHALL BE THE SAME EXCEPT 
THE LENGTH SHALL NOT BE LESS THAN 250 FEET LONG. 

A PAPER TAKE-UP SHALL BE PROVIDED. 

A MANUAL EVENT MARKER OPERATED BY A PUSH BUTTON ON CONTROL, 
OSCILLOGRAPH 5^ 1900072011 PANEL FOR GO CYCLE DISPLAY ON 
CENTER MARGIN OF CHART OR EQUIVALENT SHALL BE PROVIDED. 

ZERO STABILITY SHALL BE .4 MM OR LESS FOR B HOURS. 

GAIN STABILITY SHALL BE .25 MM OR LESS PER HOUR. 

A FOOTAGE INDICATOR WHICH CONTINUOUSLY RECORDS THE REMAINING 
LENGTH OF CHART PAPER SHALL BE PROVIDED. 

INPUT POWER: 105 TO 125 VOLTS 60±5 GPS .SINGLE PHASE ,550 WATTS 


PIN LIST FOR CONNECTOR MS 3II2E-I6-8P (J4) 
PIN LETTER CONNECTION 

A_CHASSIS GROUND 

B___ 

D IIS V GO CPS (Hi) 

E_- U5V GO CPS CLO) 

F. . . 

G ____ 

H__ 


g>PlN LIST FOR CONNECTOR 
M5SU2C-I2-JS (J2) 

INTERNAL CONNECTIONS 
PIN LETTER 

A-OPEN 

B- 

c - 


115 V 60 
115 V 60 


OPEN 

OPEN 


DESTINATION (->4 05CILL- 
OGRAPH AMP 1900070) 
PIN LETTERS 

A 

CPS LO-*-B 

CPS HI-C 

D 

E 

F 


OPEN 

OPEN 

OPEN 


4 


THE SUPPLIERS NAME, ADDRESS AND PART NUMBER SHALL 
BE PLACED ON THE OUTSIDE SURFACE OF THE REAR PLATE. 
THIS INFORMATION SHALL NOT APPEAR ON THE FRONT PANEL. 


E> 


g> 


S> 

£> 


19 AND 17 INCH DIMENSIONS OF PANEL AND DWSSIS SHALL BE CENTRALIZED 
WITHIN .020 INCHES AT ASSEMBLY. 

SIDES OF CHASSIS LOCATED BY 17 INCH DIMENSION SHALL BE PARALLEL 
WITHIN .031 INCHES AND PERPENDICULAR TO REAR SURFACE OF 
FRONT PANEL WITHIN .062 INCHES. 

CHARACTERS: FUTURA DEMIBOLD. CHARACTER HEIGHT 4INCH EXCEPT WHERE 
OTHERWISE SPECIFIED.SILK SCREEN PER ND 1002019 USING ENAMEL 
SEMI-GLOSS, INSTRUMENT BLACK .COLOR 514 OF ANA >57. (CENTRALIZE AS SHOWN.) 

BORDER AREA , WITHIN i|lNCH OF THE PANEL EDGE ON THE REAR SURFACE 
OF THE FRONT PANEL SHALL BE CO-PLANAR AND FREE OF PROTRUSIONS. 


THF OSCILLOGRAPH AMPLIFIER % 1900070-011 OR-021, OSCILLOGRAPH 
AMPLIFIER % 1900071-011 OR-021, OSCILLOGRAPH CONTROL % 1900072-011, 
OSCILLOGRAPH % 1900073^)11 AND PEN C0N7 ROL ELECTRIC 
OSCILLOGRAPH % 1900165 SHALL BE ELECTRICALLY COMPATIBLE 
WITH EACH OTHER THEN SHALL BE MATED AND THE FIVE DRAWERS 
TESTED H6 ONE UNIT, EaCEPT AS SPECIFIED \H NOTE 16. THE 
UNIT SHAUL PASS ALL THE TESTS CALLED OUT IN ND-1002205. 


^>P»N LIST FOR CONNECTOR 
INTERNAL CONNECTIONS 
JS 

A OPEN 

B- 

C- 

0 - 

E- 

F-OPEN 

G- 
H- 

J-OPEN 

K - 


®| 


REVISIONS 


Al 


MS JH2E-I4-I9P (J5) 

WIRE DESTINATION— (PEN CONTROL A 
J2 ELECTRIC OSCILLO^jj 

GRAPH %, 1900165) , j 

-B ($i_ 

-C 

- D 


ADDFC ! TE# ft L. AST" 

P£A AVfC mtits 


DESCRIPTION 


CHANGE IN ACCOBOANCS 
WITH MXC 13687 O 


CHANGE IN ACCORDANCE 
WITH M*C I00535 - 


CHANGE IN ACCORDANCE 
WITH MXC 108971 


CHANGE *1 ACCORD AWCE 
WITH MXC I09OZ.V 
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PER AAXC 192078 r4*e 


REVISED PER TMR 10205 


REVISED PER TDRR 10208 
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FRONT PANEL FINISH:APPLY FINISH P5I3 OF SPECIFICATION MIL-F-14072. 
PRIME AND FINISH COATS TO BE APPLIED TO FRONT AND EDGES ONLY. 
APPLY 2 COATS OF TT-E-529A CLASS B ENAMEL,SEMLGLOSS, 

LIGHT GRAY, COLOR 26440 OF FED-STD 595. 

NOTE-MIL*P-8585 PRIMER SUPERCEDES M1L-P-6889 


PIN LIST FOR CONNECTOR M53112E-22-2IS (J3) 
INTERNAL WIRE DESTINATION 

CONNECTIONS Jl (CONTROL, 1900072) 


AUXILIARY ITEMS (IDENTIFIED BY MASSA PART NUMBER) TO BE SUPPLIED 
AS PART OF THIS ASSEMBLY; 

I DISPOSABLE INK CARTRIDGE, COLOR BLUE PER MODEL A-I4040-5OI 

1 INK- WRITING STYLI FOR USE WITH THE OSCILLOGRAPH (OS-600) 

4 CM PEAK-TO-PEAK DEFLECTION MODEL 20756. 

2 ROLLS OF INK CHART PAPER, 4C0 FEET, 4 CM SCALE GRADUATED 
IN MM DIVISIONS NO. 841 K SPECTOGRAPH GRAY 

I AMPLIFIER PATCH CHORD CB-200. 

1 FEOLA INK PUMP MODEL A-6132-I OR EQUIVALENT 
9 ELECTRIC STYLI (MODEL 20758) 

2 ROLLS OF ELECTRIC CHART PAPER 250 FEET, 4 CM SCALE 
GRADUATED IN MM DIVISIONS NO. 842 E RED. 


L- 

M- 

N- 

p- 

R-OPEN 

S— } 

T-OPEN 

U- 

V - 


A_ 

B. 

C _ 
D _ 
E _ 
F _ 
G_ 
H _ 
J_ 
K _ 
L_ 
M _ 
N 

P_ 

n 

s _ 

T _ 
U _ 
V . 

W_ 
X . 


_OPEN 


_C 

_D 
_E 
_ F 
_G 
_ H 
_J 
_ K 
_L 
_M 
_ N 
_P 
_R 
_S 
_ T 
_U 


. OPEN 
. OPEN 
_OPEN 


PIN LIST FOR CONNECTOR MS 3II2E- 20-4IS (jl) 
INTERNAL WIRE DESTINATION 

CONNECTIONS FROM CONNECTOR 

A _ 


REQUIREMENTS FOR (MASSA % 0S-600CJ AND (MASSA % OS - 610 D) PEN MOTORS 

THE PEN MOTORS SHALL HAVE A MINIMUM FREQUENCY RESPONSE, 

0 TO 45 CPS WITHIN 3 DB FOR 40 MM PEAK-TO-PEAK DEFLECTION 
AND 45 TO 120 CPS WITHIN 3DB FOR 10 MM PEAK-TO-PEAK 
DEFLECTION. 

STEP RESPONSE 90% IN 5 MILLISECONDS OR LESS, WITH LESS 
THAN 47. OVERSHOOT. 

THE DEVIATION FROM LINEARITY SHALL BE LESS THAN .4MM OVER 
THE 40 MM SCALE. 

CURRENT SENSITIVITY: 28 MA PER MM 

COIL RESISTANCE : 16 OHMS (DC) 

EACH PEN MOTOR SHALL HAVE INDIVIDUAL ADJUSTMENTS FOR 
ALIGNMENT OF BOTH LATERAL AND LONGITUDINAL POSITION, 

AND INDIVIDUAL DAMPING POTENTIOMETERS WITH A RANGE 
OF 60% TO 110% OF CRITICAL DAMPING. 

PEN MOTOR HYSTERESIS SHALL BE LESS THAN ONE QUARTER MM. 

THE UNIT SHALL BE COMPATIBLE WITH DRIVER AMPLIFIER 
% 1900068-011, DC PREAMP % 1900074*011 AND PHASE SENSITIVE 
DEMODULATOR % 1901755-011 

NATURAL FREQUENCY : 45 CPS 


FOR INFORMATION ONLY 

DATE : 


CLASS B RELEASE TOR No.. 


.lo* 


[j£>- PW LIST FOR CONNECTOR MS3112C-3-4S (j6) 

NTERNAL CONNECTIONS WIRE DESTINATION—(PEN CONTROL 


J6 

A 


OPEN 


-B 115*60* HI 
-C H5V60 / v LO 


ELECTRIC OSCILLO¬ 
GRAPH % 1900165) 


-OPEN 


g> WHEN THE OSCILLOGRAPH IS SOLD INDEPENDENTLY OF THE 
OSCILLOGRAPH AMPLIFIERS,CONTROL OSCILL06RAPH , AND 
ELECTRIC PEN CONTROL IT SHALL PASS ONLY THE TESTS 
OF SECTION 4 OF THE PROCUREMENT SPECIFICATION PS 1900047. 


B 

C 

D 

E _ 
F 
G 
H 
J 
K 
L 
M 
N 
0 
P 
R 
S 
T 
U 
V 


P80I +SIG. IN . 
P80I -SIG. IN . 


P80I FEEDBACK. 


AU2 (AMPLIFIER 
AU2 (AMPLIFIER 
AIJ2( AMPLIFIER 


1900070^ 


_OPEN 


jr£^» ADJUST SLIDE POSITION B/ADDING SHIMS IF NECESSARY. 


1900070) 

1900070) 


_ OPEN 

♦ 


nr> OS-610D °EN MOTOR ONLY 

AN EVENT MARKER SHALL BE PROVIDED WHICH WILL AUTOMATICALLY 
PULSE EVERY SECOND WHEN THE MM PER SEC CHART SPEEDS 
ARE ENGAGED 




PEN 20756 SAPPHIRE TIP, STANDARD FOR INK WRITING(4CM DEFLECTION). 
ALLOW \ INCH CLEARANCE BEHIND HOLES. 


% 

P802 +SiS. IN 

B 

A2J2(AMPLiFl£R 1900070) 

Y 

P802 - S,G. iM 

C 

A2j2 i 



Z 

Pft02 FEEDBACK 

D 

A2 j2 



a 

P803 +5IG. IN 

B 

A3J2 



b 

PB03 -SIG. IN 

C 

A3j2 



c 

P803 FEEDBACK 

D 

A3o2 

1900070) 

d 

PBOB + SIS. IN 

B 

4IJ2 

1900071) 

e 

P608 -SIG. IN 

C 

AU2 



■f 

PB08 FEEDBACK 

D 

A1J2 



9 

P807 +SIG. IN 

B 

A2JI 



h 

P807 -SIG. IN 

C 

A2J2 



1 

P807 FEEDBACK 

-D 

A2J2 



*J 

P805 +SIG. IN 

B 

44J2 

l 


K 

P805 - SIG. IN 

C 

A4J2 

I90< 

3070 

m 

PR04 +SiG IN 

B 

A4J2 

1900070) 

n 

P804 -SIG. IN 

C 

A4J2 

/900070) 

P 

PR04. FEEDBACK 

D 

A4J2 

i 90007p) 

q 

. P80G -pSiG. IN 

B 

A3J2 

1900071) 

r 

PftOG - SiG. IN 

C 

A3J2 



9 

P906 FEEDBACK 

D 

A3J2 y 1 

f ! 

1 . 

t 

PSC5 FEEDBACK 

. D 

A4J2 (AMPUF 

7ER l90< 

D07I) 


.OPEN 


LATCHING MECHANISM INCLUDED AS PART OF FRONT PANEL HANDLES 
SHALL BE CAPABLE of SECURING OSCILLOGRAPH TO CONSOLE 
WITH A \ INCH R.F.I. GASKET (COMPRESSES TO £ INCH) BETWEEN 
CONSOLE AND BACK OF FRONT PANEL. 

CHARACTERS IN AREAS OTHER THAN THOSE ON FRONT PANEL SHALL 
BE ( LEGIBLY APPLIED PER ND 1002019. 

INNER NUMBER OF CHASSIS TRACK SLIDE SHALL BE OF THE 
NON-TILTING TYPE. 


® REPLACED WITH CHANGE BY REV 


INTERPRET DRAWIN6 IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70323. 

FRONT PANEL MATERIAL*. ALUMINUM ALLOY 2024-T3 (QQ-A-555 
TEMPER T-3) FINISH ON FRONT BEFORE PAINTING (AS 
ROLLED). 


DATA SOURCE: 

MASSA DIVISION 
HINGHAM MASS 
CDI200A (MODIFIED) 
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PEC^EMEN-S: 

S.SNAL WPUT RANGE: 100 MV TO 200 VOLTS FULL SCALE 
DEFLEC t iCN, //iTh t 20 MM FROM CENTER ZERO. 

SE:iSiTi/iTV: 5 MV PER MM TO 10 VOLTS PER MM 

INPUT : DIFFERENTIAL 

INPUT IMPEDANCE I MEGOHM MINIMUM 

iSCJ^CN SiGNAw INPUTS, INPUT POWER AND CHASSIS SHALL BE 
EuECRCAuLY ISOLATED FROM EACH OTHER. 

CC'/l/ON MODE REJECTION .'GREATER THAN 40 DB, DC TO 
OC r "®S A T VAX. SAlN. 

CCMMCX mode TXERANCE : ±5 VOuTS DC TO 100 CPS. 

2 DB VAX DOWN AT N0 T wESS THAN 120 CPS. 

e-rs *25*0X52: SC7. MiN IN 5 MILLISECONDS 

--; _=ss 2 MV EQUIVALENT INPUT PER HOUR AT MAX GAIN. 

»0//ER: 05 "0 25 /, GOD 5 CYCLES ( 30 WATTS 

CA-3RA~CNs .5 70.T .YTERNAwwY REGULATED REFERENCE 

=RC\” =ANE- CO VROuS: 9 STEP ATTENUATOR,VOLT PER MM- 
VO-T S ER C7 SWTC-i OPERATE-OFF- CALIBRATE SWITCH, 
ZERO ^DwJST CAt BRATiON ADoUST,60 CYCLE PRIME 
5.—CV DC BA-ANCE 

•-E DC FREAVRw.FER PR-200(M0DiF!ED) % 1900074 SHALL 
'be e-ecr ca.^y and mechanically compatible FOR 
jSE~A T-,r CR.VER AMPuiFiER DA-IOIA (MODIFIED) 

*A SOOOeS AND T«E RAC<, OSCILLOGRAPH ? /N 1900067 
[T> f^ont 3ANE_ PNiSH : APPLY FINISH P5i3 OF SPECIFICATION 
y.-F- 4C"2 PRIME AND FiNlSH COA T S TO BE APPLIED 
to PANEL, front AND EDGES ONLY. APPLY 2 COATS OF 
7T-E-529A CLASS B ENAMEL ( SEM1-G10SS,LIGHT GRAY, 
CO.OR 2G440 OF "ED S"D 595. 

NQTE : MIl-P-8585 PRIMER SUPERSEDES MIL-P-G889. 

FRONT PANEL CHARACTERS (FUTURA DEMlBOLD)'.CHARACTER 
HEIGHT 5 INCH EXCEPT WHERE OTHERWISE SPECIFIED. SILK 
SCREEN°PER ND 1002019 USING ENAMEL SEMI-GLOSS 
INSTRUMENT BLACK .COLOR 514 OF ANA 157. CENTRALIZE 
AS SHOWN. , B , 4 i 

CHARACTER HEIGHT ELSEWHERE ON THE UNIT SHALL BE s J 
LETTERING SHALL BE LEGIBLY APPLIED BY ANY SUITABLE 
MEANS. 

THE REAR SURFACE OF THE FRONT Fl-ANEL SHALL BE 
PROTECTED FROM CORROSION BY CADMIUM PLATE 
PER 0Q-P-4IG. 

THE UNIT SHALL BE DESIGNED TO MEET THE ENVIRONMENTAL 
REQUIREMENTS OF ND 


(!> FINGER OPERATED CAPTIVATED FASTENERS SHALL BE 

INSTALLED AS PART OF EACH PREAMPLIFIER. FASTENERS 
SHALL ALSO BE PROVIDED WITH A CROSS RECESSED SLOT. 





DA~A SOURCE 
MASSA D V.S.ON 
HINGHAM, MASS. 
MODEl. PR 200 
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’■REQUIREMENTS WwEK USED WITH \9000tf, 19 OOOTOt 1900013 
StSNAL INPUT RANGE: 100 MV TO 200 VOLTS FULL SCALE 
DEFLECTION, WITH t 20 MM FROM CENTER ZERO. 
SENSITIVITY: 5 MV PER MM TO 10 VOLTS PER MM 
INPUT : DIFFERENTIAL 
INPUT IMPEDANCE 10 MEGOHM MINIMUM 

COMMON MODE REJECTION: GREATER THAN 40 DB, X TO 
100 CPS AT MAX. GAIN. 

COMMON MODE TOLERANCE :+ 5 VOLTS X TO 100 CPS. 

BAND WITH: 3 DB MAX DOWN AT NOT LESS THAN I2C CPS. 

S"E° RESPONSE: SO % MIN IN 5 MILLISECONDS 

DRIFT: LESS THAN 2MV EQUIVALENT INPUT PER HOUR AT MAX GAIN. 

CALIBRATION: .5 VOLT INTERNALLY REGULATED REFERENCE 
FRON’ PANEL CONTROLS: 9'STEP ATTENUATOR.VOLT PER MM- 
VOL“ p PER CM SWITCH .OPERATE-OFF-CALIBRATE SWITCH, 
ZERO AD-JST, CALIBRATION ADJUST, 60 CYCLE PRIME 
BJTTOM, DC BALANCE N ^ „ lkll 

THE DC PREAMPLIFIER PR-200(MODIFIED) % 1300074 SHALL 
BE ELECTRICALLY AND MECHANICALLY COMPATIBLE FOR 
USE WITH THE DRIVER AMPLIFIER DA-IOIA (MODIFIED) 

% 1900069 AND THE RACK.,OSCILLOGRAPH 1900067 
[T> FRONT PANEL FINISH: APPLY FINISH P5i3 OF SPECIFICATION 
MiL- c -;4072, PRIME AND FINISH COA^S TO BE APPLIED 
TO PANEL FRONT AND EDGES ONLY. APPLY 2 COATS OF 
TT-E-529 A CLASS B ENAMEL .SEMI-GLOSS, LIGHT GRAY, 
COLOR 26440 OF FED STD 595. 

NO T E • M'L-P-R5P5 PPIMER SUPERSEDES MIL-P-6889. 

[2> FRONT PANEL CHARACTERS (FUTURA DEM (BOLD)'.CHARACTER 
HEIGHT i INCH EXCEPT WHERE OTHERWISE SPECIFIED. SILK 
SCREEN PER ND i002Ci9 USING EN AN'EL SEMt'GLO-S 
INSTRUMENT BLACK .COLOR 514 OF ANA 157. CENTRALIZE 
AS SHOWN. , , +J L 

CHARACTER HEIGHT ELSEWHERE ON THE UNIT SHALL BE s 
LETTERING SHALL BE LEGIBLY APPLIED BY ANY SUITABLE 
MEANS. 

THE REAR SURFACE OF THE FRONT PLANEL SHALL BE 
PROTECTED FROM CORROSION BY CADMIUM PLATE 
PER QQ-P-4IG. 


FINGER OPERATED CAPTIVATED FASTENERS SHALL BE 
INSTALLED AS PART OF EACH PREAMPLIFIER. FASTENERS 
SHALL BE PROVIDED WITH A SLOT 
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REQUIREMENTS //ncNUSEO WITH 1 9CCC6>9 -Oil, 1900070-0fl> '9000*73-011. 

SiSNAL INPUT RANGE: 100 MV TO 200 VOLTS FULL SCAlE 
DEFLECTION, WITH i 20 MM FROM CENTER ZERO. 

SENSITIVITY: 5 MV PER MM TO 10 VOLTS PER MM 

INPUT : DIFFERENTIAL 

INPUT IMPEDANCE 10 MEGOHM MINIMUM 


COMMON MODE REJECTION: GREATER THAN 40 DB, DC TO 
iOOCPS AT MAX. SAiN. 

COMMON MODE TOLERANCE : ±5 VOlTS DC TO IOOCPS. 

BANDWiTh: 3 DB MAX DOWN AT NOT U ESS THAN 120 CPS. 

3"E- RESPONSE: 3C7. MIN IN 5 MILLISECONDS 

DR.FT: LESS THAN 2 MV EQUIVALENT INPUT PER HOUR AT MAX GAIN. 


G 


F 


CAL 3RATS0N: .5 VOLT INTERNALLY REGULATED REFERENCE 
FRON” PANEL CONTROLS: 9 STEP ATTENUATOR,VOLT PER MM- 
VQ- FER CM SWITCH, OPE RATE-OFF-CALIBRATE SWITCH, 
ZERO ADJUST CALIBRATION ADJUST,60 CYCLE PRIME 
BJ-70M DC BALANCE 

THE DC FREAMPLlFicR PR-200(M0DIFIED) % 1900014-011 SHALL 
BE E-EC-RCAl^Y AND MECHANICALLY COMPATIBLE FOR 
USE WTH THE DRIVER AMPLIFIER DA-IOIA (MODIFIED; 

% 1900069*01!AND THE RACK.,OSCILLOGRAPH 1900067-011 
fi> FRONT PANEL FINISH: APPLY FINISH P5l3 OF SPECIFICATION 
MIL-F- 4012, PRIME AND FINISH COATS TO BE APPLIED 
TO PANEL FRONT AND EDGES ONLY. APPLY 2 COATS OF 
TT-E-529 CLASS 3 ENAMEL SEMI-GLOSS, UGHT GRAY, 
COLOR 26440 OF FED STD 595. 

NOTE: MIL-P-8535 PRIMER SUPERSEDES MIL-P-6889. 

[J> FRONT PANEL CHARACTERS (PEC ND-I002I22.) ‘.CHARACTER 
HclGnT s iNCh EaCEPT WhERE OTHERWISE SPECIFIED. SILK 
SCREEN®PER ND 1002019 JSING ENAMEL SEMI-GLOSS 
INSTRUMENT BLACK COLOR 514 OF ANA 157. CENTRALIZE 
AS SHOWN. , ' 

CHARACTER HEIGHT ELSEWHERE ON THE UNIT SHALL BE s _ g 
LETTERING SHALL BE LEGIBLY APPLIED P6 R NDIOO2O0 
intgcopft DRAWING} in accordance with THE STANDARDS 
PRESCRIBED BV MIL-D-70327 


[|> FINGER OPERATED CAPTIVATED FASTENERS SHALL BE 

installed as part of each preamplifier.fasteners 
SHALL BE PROVIDED WITH A SLOT. 

E te> WHEN THIS PREAMPLIFIER IS SOLD INDEPENDENTLY FfcOM ITS 

^ higher assembly; it shall pass all op the tests called 

OUT IN THE PROCUREMENT SPECIFICATION .THE COMPLETE 
SPECIFICATION APPLIES ONLY WHEN THE AMPLiCiER, IS SOLD 
INDEPENDENTLY PROM A HIGHER ASSEMBLY AND IS SOLD 70 
A GOVERNMENT AGENCY; 
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REQUIREMENTS V/hENVSED WITH 1 90006,9 -OH, 1900070-0ft, 1900073-Wl. 
S.SNAL INPUT RANGE: 100 MV TO 200 VOLTS FULL SCAlE 
DEFLECTION WiTh T2CMM FROM CENTER ZERO. 
SENSITIVITY: 5 MV PER MM TO 10 VOLTS PER MM 
INPUT : DIFFERENCIAL 
INPUT IMPEDANCE 1 C MEGOHM MINIMUM 


COMMON MODE REJECTION : GREATER THAN 40 DB, DC TO 
OC CPS AT MAK SAiN. 

COMMON MODE TOLERANCE : ±5 VOlTS DC TO 100 CPS. 

SANDV/.Th: 3 Dfi MAX DOWN AT NOT t ESS ThAN 120 CPS. 

S _ E= RESPONSE: 307. MIN IN 5 MILLISECONDS 

DR-T: to ESS THAN 2 MV EQUIVALENT INPUT PER HOUR AT MAX GAIN. 


G 


F 


CAuSRATON: .5 VOLT INTERNALLY REGULATED REFERENCE 
c R0N - CONTROLS: 9 STEP ATTENUATOR,VOLT PER MM- 

VClc PER CM SWITCH, OPERATE-OFF-CALIBRATE SWITCH, 
ZERO AXJST CALIBRATION ADJUST,60 CYClE PRIME 
EJ"OM DC BALANCE 

THE DC pREAM°wsr ER PR-200 (MODIFIED) % *900074-011 SHALL 
BE - .EC"R.CAllY and mechanically compatible fcr 
USE W.Th THE DRIVER AMPLIFIER DA-lOlA (MODIFIED) 

% 1 9000G9-OlI AND THE RACK, OSCILLOGRAPH %i 1900067-0(1 
[rQ> FRONT panel FiNiSH‘-APPLY FINISH P5l3 OF SPECIFICATION 
MIL"f* 4072 PRIME AND FINISH COATS TO BE APPUED 
^0 ®ANEl FRONT AND EDGES ONLY. APPLY 2 COATS OF 
TT-E-529 CLASS B ENAMEL SEMI-GLOSS,LIGHT GRAY, 
COLOR 2G440 OF S T D 595. 

WOTP: MIL-P-85R5 PRIMER SUPERSEDES MIL-P-G889. 

FRONT PANEL CHARACTERS (PER ND-IOOZI22.) :CHARACTER 
HEIGHT 5 INCH EXCEPT WHERE OTHERWISE SPECIFIED. SILK 
SCREEN PER ND I002C.2 wS.NG ENA.».E_ —EMI" ---SS 
INSTRUMENT BLACK.,COLOR 514 OF ANA 157. CENTRALIZE 
AS SHOWN. , ' 

CHARACTER HEIGHT ELSEWHERE ON THE UNIT SHALL BE 3 
Lpr^ERiNG SHALL BE LEG'BLY APPLIED PER NDlOOZOlS 
INTECPCET DPAWINQ IN ACCORDANCE WITH THE STANDARDS 
PRESCRIBED BY MIL-D-70327 


[J> FINGER OPERATED CAPTIVATED FASTENERS SHALL BE 

INSTALLED AS PART OF EACH PRE AMPLIFIER. FASTENERS 

shall be provided with a slot. 

E te> WHEN THIS PREAMPLIFIER IS SOLD INDEPENDENTLY FROM ITS 

WISHER ASSEMBLY^ IT SHALL PASS ALL OF THE TESTS CALLED 
OUT IN THE PROCUREMENT SPECIFICATION*.THE COMPLETE 
SPECIFICATION APPLIES ONLY WHEN THE AMPLIFIER IS SOLD 
INDEPENDENTLY PROM A HIGHER ASSEMBLY AND IS SOLD TO 
A GOVERNMENT AGENCY 
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INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS 
PRESCRIBED BY MIL-D-70327. 
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F 1900096 


LIST OF MATERIALS 

ITEM QTY PART MO DESCRIPTION 

18 242 1015818-420 CONNECTOR SOCKET CONTACTS 

19 6 1010490-258 INSULATION SLEEVING* ELECTRICAL (HEAT SHRINK) 

20 2 1015902- 48 TERMINAL LUG 

21 1 MS3127E—24-61P CONNECTOR. RECEP ELEC 

22 1 MS3127E-24-61PW CONNECTOR. RECEP ELEC 

23 1 MS3127E-24-81PX CONNECTOR. RECEP ELEC 


24 

6 

1015818-660 

CONNECTOR* PLUG ELEC 



25 

2 

1015867-660 

CONNECTOR* RECEP ELEC 



26 

2 

1015906-100 

CONNECTOR* RECEP ELEC 



27 

2 

1015906-101 

CONNECTOR* RECEP ELEC 



28 

1 

1015906-102 

CONNECTOR* RECEP ELEC 



29 

1 

1900096-005 

WIRE-COAX MIL—C-17/69A RG188A/U 

173 FT 

TOTAL 

30 

58 

1010490-202 

INSULATION SLEEVING. ELECTRICAL 

(HEAT 

SHRINK) 

31 

AR 

OO-S-571 

SOLDER SN60 (ES-2175 ALLOY 1) 



32 

AR 

OO-S-571 

FLUX TYPE AR (ES-2175 TYPE 1 OR 
MIL-F—14256 FLUX (ES-2798) 

2) OR 


33 

1 

1015906-103 

CONNECTOR* RECEP* ELEC* 



34 

1 

1015906-104 

CONNECTOR* RECEP* ELEC* 
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iPENNANT 
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WIRING HARNESS A F 
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LIST OF MATERIALS 

ITEM QTY PART NO DESCRIPTION 

1 1 1900096-004 WIRE ND1002181 CLASS 4 TYPE 2 24AWG 

(WHT/RED* WHT/BLU) 73 FT TOTAL LENGTH 

2 1 1900096-003 WIRE ND1002181 CLASS 4 TYPE 1 24AWG (WHITE) 

3 FT TOTAL LENGTH 

3 1 1900096-002 WIRE ND1002181 CLASS 1 TYPE 1 24AWG (WHITE) 

668 FT TOTAL LENGTH 

4 1 1900096-001 WIRE ND1002181 CLASS 1 TYPE 1 22AWG (WHITE) 

228 FT TOTAL LENGTH 

b 59 1000243-003 FERRULE* ELECTRICAL CONDUCTOR INNER 

6 59 1000242-004 FERRULE* ELECTRICAL CONDUCTOR OUTER 

7 24 1000243-008 FERRULE* ELECTRICAL CONDUCTOR INNER 

8 24 1000242-008 FERRULE* ELECTRICAL CONDUCTOR OUTER 

9 24 1010490-196 INSULATION SLEEVING* ELECTRICAL (HEAT SHRINK) 

10 69 1010490-198 INSULATION SLEEVING* ELECTRICAL (HEAT SHRINK) 

11 1 1010490-200 INSULATION SLEEVING* ELECTRICAL (HEAT SHRINK) 

13 6 1016006-002 SPLICE REDUCER. PERMANENT. CRIMP STYLE. COPPER 


MANNED 

SPACECRAFT 

CENTER A 

HOUSTON, TEXAS 

SCALE-NONE REV LTR 
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{ PENNANT LIST OF MATERIALS 

NOTE ITEM QTY PART NO DESCRIPTION 



1 

1 

1900096-004 

WIRE ND1002181 CLASS 4 WHITE JACKET TYPE 2 

24AWG (WHT/RED* WHT/BLU) 73 FT TOTAL LENGTH 


2 

1 

1900096-003 

WIRE ND1002181 CLASS 4 WHITE JACKET TYPE 1 

24AWG (WHITE) 36 INCHES TOTAL LENGTH 


3 

1 

1900096-002 

WIRE ND1002181 CLASS 1 TYPE 1 24AWG (WHITE) 

668 FT TOTAL LENGTH 


4 

1 

1900096-001 

WIRE ND1002181 CLASS 1 TYPE 1 22AWG (WHITE) 

228 FT TOTAL LENGTH 

18 

5 

60 

1000243-002 

FERRULE* ELECTRICAL CONDUCTOR INNER 

18 

6 

60 

1000242-004 

FERRULE* ELECTRICAL CONDUCTOR OUTER 

18 

7 

25 

1000243-006 

FERRULE. ELECTRICAL CONDUCTOR INNER 

18 

8 

25 

1000242-005 

FERRULE. ELECTRICAL CONDUCTOR OUTER 


9 



DELETED 


10 

110 

1010490-198 

INSULATION SLEEVING. ELECTRICAL (HEAT SHRINK) 


11 

1 

1010490-200 

INSULATION SLEEVING. ELECTRICAL (HEAT SHRINK) 


13 

6 

1016006-002 

SPLICE REDUCER* PERMANENT. CRIMP STYLE. COPPER 

18 

14 

59 

1015908- 21 

COAXIAL. SOCKET CONTACT 

18 

15 

59 

1015908- 41 

COAXIAL* OUTER MALE BODY 

18 

16 

59 

1015908- 51 

COAXIAL* HYRING 

18 

17 

220 

1015818-424 

CONNECTOR SOCKET CONTACTS 
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GENERAL NOTES 


TOLERANCE CHART* UNLESS OTHERMISE SPECIFIED 

APPLICABLE LENGTH . 0 . urc 

FOR MIRE OR CABLE* TOLERANCE 


APPLICABLE LENGTH 
FOR MIRE OR CABLE* 
STRIP MIRE* STRIP 
JACKET* CUT MIRE 
OR CUT SHIELD. 


MIRE OR STRIP CUT 

CABLE MIRE JACKET MIRE SHIELD 


UNDER 1 INCH ♦ .06-.00 4-.03-.00 4-.06-.06 4-.06-.06 4-.06-.06 
1 INCH TO 6 INCHES 4- .30-.00 4-.06-.00 4-.25-.25 4-.25-.25 4-.25-.25 
6 INCHES TO 6 FEET 4-1.00-.00 4-.50-.50 4-.50-.50 4-.50-.50 
OVER 6 FEET 4-2.00-.00 
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CENTER A 

HOUSTON, TEXAS 

SCALE - NONE REV LTR 
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34 
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WIRING HARNESS A H 

* 

LIST OF MATERIALS 
PART NO DESCRIPTION 

1015818-420 CONNECTOR SOCKET CONTACTS 

1010490-258 INSULATION SLEEVING* ELECTRICAL CHEAT SHRINK! 

1015902- 46 TERMINAL LUG 

MS3127E-24-61P CONNECTOR* RECEP ELEC 

MS3127E-24-61PW CONNECTOR* RECEP ELEC 

MS3127E-24-61PX CONNECTOR* RECEP ELEC 

1015818-660 CONNECTOR* PLUG ELEC 

1015867-660 CONNECTOR* RECEP ELEC 

1015906-100 CONNECTOR* RECEP ELEC 

1015906-101 CONNECTOR* RECEP ELEC 

1015906-102 CONNECTOR. RECEP ELEC 

1900096-005 MIRE-COAX MIL-C-17/69A RG188A/U 173 FT TOTAL LG 

1010490-202 INSULATION SLEEVING. ELECTRICAL (HEAT SHRINK) 

QO-S-571 SOLDER SN60 IES-2175 ALLOY 1) 

OQ-S-571 FLUX TYPE AR (ES-2175 TYPE 1 OR 2) OR 
MIL-F-14256 FLUX (ES-2798) 


1900096 
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NOTE 


1015906-103 CONNECTOR* RECEP. ELEC. 
1015906-104 CONNECTOR. RECEP. ELEC. 
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35 1 MIL-T-713 LACING TAPE TYPE P* CLASS J 


LACING TAPE TYPE P. CLASS 2. BLACK 
(ES-2732 NO. 18) 
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CENTER 

HOUSTON, TEXAS 


SCALE-NONE REV LTR 
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NOTE 
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3 


general notfs 

SEE CONDUCT01* CHART# PENNANT NOTE 1. 

SEE CONDUCTOR CHART# PENNANT NOTE 2# 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY 
MlL-0-70327. . * 

MARA CONDUCTOR IDENTIFICATION PER ND1002019# 

MARA CONDUCTOR IDENTIFICATION ON SINGLE CONDUCTORS PER N01002019 
OMITTING ALL SUFFIX LETTERS EXCEPT A AND *• 

SPACING OF CONDUCTOR IDENTIFICATTON SHALL BE EVERY 1#2 INCHES# 

spiralling of the marking ishallowed# 

MARK SLEFVING WITH RFFERENCF DESIGNATION AS SHOWN #12- INCH HIGH# 
COLOR BLACK PER ND1002019# « 

MARX SLEEVING OP MULT I-CONDUCTORS WITH THE CONDUCTOR NUMBER 
.12 INCH HIGH. COLOR BLACK* PER ND1002C19 WHEN SLEEVING ITEM 
NUMBERS FOLLOW AN A OR T IN THE ACCESSORIES ITEM NUMBER FIELD# 

4 

A OR T PREFIX IN ThE ACCESSORIES ITEM NUMBER COLUMN INDICATES 
THE READING POSITION AWAY FROM TERMINATION OR TOWARD TERMINATION 
RESPECTIVELY# OF TH* WIRE marker SLEEVE# 


. 11 

* LACE HARNESS USING ITEM 35# 



- - 5 


12 ^ 

IDENTIFY USING DRAWING NO# AND REVISION LETTER 
(FS-26T). ^ , 

PER 

NIt-STD-130 

, - *■ ‘ ' ■/ .. 

13 

BOLDER PER MJL—STD-440 USING ITEMS 31 AND 32# 



* ■ V 

1$ , 

Y OR N IN TINNED COLUMN INDICATES 

% . * 

•> ‘ ■ ■ '■* 

YES ON NO# 
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NOTE 
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*»■ 

TOLERANCE CHART# UNLESS OTHERWISE 

Specified — 




applicable LENGTH 

FOR WIRE OR CABLE* 

TOLERANCE 




STRIP WIRE# STRIP 
JACKET* CUT WIRE 
OR CUT SHIELD# 


WIRE OR STRIP 

cable wire JACKET 


CUT 

WIRE SHIELD 


UNDER 1 INCH ♦ *06-#00 ♦#03-#00 +#06-#C6 ♦#f>6-«06 ♦#06-*06 
1 INCH TO 6 INCHES ♦ #30-#00 ♦#06-#00 ♦#23-#23 ♦#23-#23 ♦#25-#25 
6 INCHES TO * FEET ♦l.OO-.OO ♦.30-.30 ♦*30-#50 t.SO-.SO 
OVER 6 FEET ♦2#00-#00 


c* 
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NOTE 







13 

- A LETTER WITH AN ASTERISK SUFFIX INDICATES A LOWER CASE LETTER# 



. 16 

GRID MODULE IS 1 INCH. 

* 





1? 

UNLESS OTHERWISE SPECIFIED - 

FEATURE CENTERLINES ARE LOCATED WITHIN ♦ OR - #23 INCH# 

END OF HOOKUP WIRES ON ACCESSORIES ARE LOCATED WITHIN ♦ 

OR - .12 INCH. 



. 18 

VENDOR ITEM - SEE SPECIFICATION CONTROL DRAWING. 




19 

0 

THE SUFFIX LETTER OF A CONDUCTOR IDENTIFICATION NUMBER INDICATES 
CONDUCTOR SHIELDING* COLOR. OR MARKING# 

A - FROM ENO SHIELD 

B - TO END SHIELD 

E - GRAY 

L - WHITE WITH BLUE TRACER 

R - WHITE WITH RED TRACER 

X - COAX OUTER conductor 



O 

FASTEN MARKER SECURELY WITH IT*M 33# WRAP MARKER TO 

CA?LE CONFIGURATION , 

CONFORM TO 
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t . 

t . 

. * 

* 
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; ■ i , , 
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LIST OF MATERIALS 



NOTE 

ITEM 

GTY 

PART NO 

DESCRIPTION 




♦ 1 

1 

1900096-004 

WIRE ND1002181 CLASS 4 WHITE JACKET 
24AWG (WHT/REO* WHT/BLU) 73 FT TOTAL 

TYPE 2 
LENGTH 


2 

1 

1900096-003 

WIRE ND1002181 CLASS 4 WHITE JACKET 
24AWG (WHITE) 36 INCHES TOTAL LENGTH 

TYPE 1 


3 

1 

1900096-002 

WIRE ND1002181 CLASS 1 TYPE 1 
660 FT TOTAL LENGTH 

24AWG 

(WHITE) 


4 

1 

1900096-001 

WIRE ND1002181 CLASS 1 TYPE 1 
228 FT TOTAL LENGTH 

22AWG 

(WHITE) 

18 

3 

60 

1000243-CC2 

FERRULE# ELECTRICAL CONDUCTOR 

INNER 


• 18 

6 

60 

1000242-004 

FERRULE* ELECTRICAL CONDUCTOR 

OUTER 


18 

7 

23 

1000243-006 

FERRULE* ELECTRICAL CONDUCTOR 

INNER 


18 

8 

25 

1000242-005 

FERRULE* ELECTRICAL CONDUCTOR 

OUTER 



9 



DELETED 




10 

no 

1010490-198 

INSULATION SLFEVING. ELECTRICAL (HEAT SHRINK) 


11 

1 

1010490-200 

INSULATION SLEEVING* ELECTRICAL (HEAT SHRINK) 


13 

$ 

-1016006-002 

SPLICE REDUCER* PERMANENT* CRIMP STYLE* COPPER 

18 

14 

39 

1015908- 21 

COAXIAL* SOCKET CONTACT ‘ 



18 

15 

39 

1013908- 41 

COAXIAL* OUTER MALE BODY 

' V* 


10 

1$ 

39 

1013908- 31 

COAXIAL* HYRING 



18 

. IT 

232 

1C 13818-424 

CONNECTOR SOCKET CONTACTS 
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18 

206 

1015818-620 

CONNECTOR SOCKET CONTACTS 




19 

6 

1010690-258 

INSULATION SLEEVING# ELECTRICAL 

(Hf AT 

SHRINK) 

19 

20 


1013902- 66 

TERMINAL LUG 



.* . . 

21 

1 

MS3127E-26-61P CONNECTOR# RECEP ELEC 




22 

1 

MS3127F-24-61PW CONNECTOR# RECEP ELEC 




23 

1 

MS3127E—26-6IPX CONNECTOR* RECEP ELEC 



18 

, 26 

6 

1015818-660 

CONNECTOR. PLUG ELFC 



18 

23 

2 

1015867-660 

CONNECTOt# tECEP ELFC 
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26 

2 

1015906-100 

CONNFCTOR# RECEP ELFC 



' * 19 

2? 

2 

1015906-101 

CONNECTOR. RECEP ELEC 



J u 

28, 

1 

1C13936-102 

CONNECTOR# RECEP ELEC 
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29 

1 

1900096-005 

WIRE-COAX MIL—C—17/69A RG189A/U 

173 FT TOTAL LG 

■4 n . 
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^#30 

39 

f 1018690-202 

INSULATION SLEEVING* ELECTRICAL 

(HEAT 

SHRINK) 

• ■#*** 

H 

At * 

OO-S-371 

SOLDER SN60 (ES-2173 ALLOY l» 



v ; '■* V 

32 

At 

00-5-571 

FLUX TYPE At (ES-2173 TYPE 1 OR 

2) OR 


2 ■ 

, 6' 

> 


MlL-F-16256 FLUX IES-27981 
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... 33 

W * - 
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1013906-105 

CONNFCTOR# PECEP. ELEC. 
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f 

1013906-106 

CONNECTOR# RECEP. ELEC. 
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11 

12 

13 

14 


GENFRAL NOTES 


SEC CONDUCTOR CHART• PENNANT NOTE 1. 

SEE CONDUCTOR CHART* PENNANT NOTE 2. 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY 
PIL-0-T0327* 

MARA CONDUCTOR IOENTIFICATION PER ND1C02019, 

MARA CONDUCTOR IDENTIFICATION ON SINGLE CONDUCTORS PER N01002019 
OMITTING ALL SUFFIX LETTERS EXCEPT A AND *• 

SPACING OF CONDUCTOR I DENT IFICATTON SHALL BE EVERY 1.2 INCHES* 
SPIRALLING OF THE haorinG IS ALLOWED* 

MARK SLEEVING WITH RFFERENCF DESIGNATION AS SHOWN *12 INCH HIGH, 
COLOR FLACK Pf» N0100?P!9. 

MARK SLEEVING OF MULT I-CONDUCTORS WITH THE CONDUCTOR NUMBER 
,12 INCH HIGH# COLOR PER KD1007CJ9 WHEN <L C EV!N* ITFM 

NUMBERS FOLLOW AN A OR T IN THE ACCESSORIES ITEM NU*PF» FIELD. 

A OR T PPEFIX IN ThE ACCESSORIES ITEM NUMBER COLUMN INDICATES 
THE READING POSITION AWAY FROM TERMINATION OR TOWARD TERMINATION 
RESPECTIVELY* OF THE WIRE MARKER SLEEVE* 

LACE HARNESS USING ITEM 35* 

IDENTIFY USING DRAWING NO. AND REVISION LETTER PER MIL-STD-130 
IFS-267J. 

SOLDER PER MJL-STD-440 USING ITEMS 31 AND 32* 

Y OR N IN TINNEO COLUMN INDICATES YES OR NO* 
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SIZE 
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PENNANT GENERAL 4oTF$ 

NOTE 


TOLERANCE CHART* UNLESS OTHERWISE SPECIFIED - 

APPLICABLE LENGTH 

FOR WIRE OR CABLE* TOLERANCE 

STRIP WIRE* STRIP 

JACKET. CUT WIRE WIRE OR STRIP CUT 


OR CUT SHIELD. 

CABLE 

WIRE 

JACKET 

WIRE 

SHIELD 

UNDER 1 INCH 

♦ *06-*00 

♦•03-.00 

♦.06-.C6 

♦*06—*06 

♦•06-.96 

1 INCH TO 6 INCHES 

♦ .50-,00 

♦•06-.00 

♦.25-.25 

♦•23-,25 

♦*25-*25 

6 INCHES TO 6 FFET 

0 

0 

c 

0 

*4 

♦ 


♦•50-.50 

♦.50-.50 

♦.30-.50 

OVER 6 FEET 

♦2.00-.00 
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PENNANT 

NOTE 

13 

16 

IT 


ia 

19 


20 


GENERAL NOTES 


A LETTER WITH AN ASTERISK SUFFIX INDICATES A LOWER CASE LETTER. 

GRID MODULE IS 1 INCH, 

UNLESS OTHERWISE SPFCIFIFD - 

FEATURE CFNTERLINE5 ARE LOCATFD WITHIN ♦OR - *23 INCH* 

END OF HOOKUP WIRES OR ACCESSORIES ARE LOCATED WITHIN ♦ 

OR - .12 INCH. 

VENDOR ITEM - SEE SPECIFICATION CONTROL DRAWING. 

THE SUFFIX LETTER OF A CONDUCTOR IDENTIFICATION NUMBER INDICATES 
CONDUCTOR SHIELDING. COLOR* OR MARKING* 

A - FROM ENO SHIELD 
B - TO END SHIELD 
E - GRAY 

L - WHITE WITH BLUE TRACER 
R - WHITE WITH RED TRACER 
X - COAX OUTER CONDUCTOR 

fasten marker securely with item 33* wrap marker to conform to 

CABLE CONFIGURATION 
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LIST OF MATERIALS 

NOTE 

ITEM OTY 

PART NO 

DESCRIPTION 


1 1 

1900096-004 

WIRE ND1002181 CLASS 4 WHITE JACKET TYPE 2 

24AWG (WHT/RED. WHT/BLUI 73 FT TOTAL LENGTH 


2 1 

1900096-003 

WIRE ND1002181 CLASS 4 WHITE JACKET TYPE 1 

24AWG IWHITEI 36 INCHES TOTAL LENGTH 


3 1 

19CD096-002 

WIRE ND1002181 CLASS 1 TYPE 1 24AWG IWHITEI 

680 FT TOTAL LFNGTM 


6 1 

1900096-001 

WIRE ND1002181 CLASS 1 TYPE l 22AWG IWHITEI 

228 FT TOTAL LENGTH 

18 

3 60 

1000243-CC2 

FERRULF. ELFCTRICAL CONDUCTOR INNER 

18 

6 60 

1000242-004 

FERRULE* ELECTRICAL CONDUCTOR OUTER 

18 

T 25 

1000243-006 

FERRULE. ELECTRICAL CONDUCTOR INNER 

18 

8 23 

1000242-005 

FERRULE* ELECTRICAL CONDUCTOR OUTFR 


9 


DELETED 


10 110 

1010490-198 

INSULATION SLEEVING. ELECTRICAL 1 HEAT SHRINK} 


11 1 

1010490-200 

INSULATION SLEEVING* ELECTRICAL (MEAT SHRINK| 


13 6 

1016006-002 

SPLICE REDUCER* PERMANENT* CRIMP STYLE* COPPER 

18 

14 39 

1015908- 21 

COAXIAL* SOCKET CONTACT 

18 

15 59 

101590F- 41 

COAXIAL* OUTER MALE BOOY 

18 

16 59 

1015908- 51 

COAXIAL* HYRING 

18 

IT 232 

1015818-424 

CONNECTOR SOCKET CONTACTS 
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CENTER I 
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NOTE 

ITEM 

QTY 

18 

18 

204 


19 


18 

20 



21 



22 



23 


18 

24 


18 

25 


is 

26 


18 

27 


i* 

28 



29 



30 

94 


31 

AR 


32 

AR 

18 

33 

X 

18 

34 

1 


LIST OF MATERIALS 

PART NO DESCRIPTION 

1015818-420 CONNECTOR SOCKET CONTACTS 

1010490-258 INSULATION SLEEVING* ELECTRICAL (HEAT SHRINK) 
1015902- 46 TERMINAL LUG 
MS312TE-24-61P CONNECTOR* RECEP ELEC 
MS3127E-24-61PW CONNECTOR* RECEP ELEC 
P53127E-24-61PX CONNECTOR* RECEP ELEC 
1015818-660 CONNECTOR* PLUG ELFC 
CONNECTOR* RECEP ELFC 
CONNECTOR* ft*CEP ELFC 
CONNECTOR* RECEP ELEC 
CONNECTOR* RECEP ELEC 

Ml RE-COAX MIL-C-17/69A RG188A/U 173 FT TOTAL LG 
INSULATION SLEEVING* ELECTRICAL (HEAT SHRINK) 
SOLOER SN60 (ES-2175 ALLOY 1) 


1015867-660 

1015906-100 

1015906-101 

1C15906-102 

1900096-005 

1018490-202 

OO-S-571 

OO-S-571 


FLUX TYPE Aft (ES-2175 TYPE 1 OR 2) OR 
MJL-f-14256 FLUX (ES-2798) 


1016906-103 

1015906-104 


CONNECTOR* FECEP. ELEC. 
CONNECTOR* RECEP. ELEC. 
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PENNANT 

NOTE 

1 

2 

3 


3 


6 


GENERAL notes 


SEE CONDUCTOR CHART, PENNANT NOTE 1, 

SEE CONDUCE CHART, PENNANT NOTE 2. 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY 
MIL-0-70327. 

MARK CONDUCTOR IDENTIF I CAT ION PER ND1C02019. 

MARK CONDUCTOR IDENTIFICATION ON SINGLE CONDUCTORS PER N01002019 
OMITTING ALL SUFFIX letters EXCEPT A AND 

SPACING OF CONDUCTOR IDENTIFICATION SHALL BE EVERY 1,2 INCHES, 


7 spiralling of the making is allowed. 


s 

9 


10 


11 

12 

13 

16 


MARK SLEEVING WITH REFERENCE DESIGNATION AS SHOWN ,12 INCH HIGH, 
COLOR BLACK PER N01002019, 

MARK SLEEVING OF MULT I-CONDUCTORS WITH THE CONDUCTOR NUMBER 
,12 INCH MIGM, COLOR RLACK. PER ND1002C19 WHEN SLAVING ITEM 
NUMBERS FOLLOW AN A OR T IN THE ACCESSORIES ITEM NW*PEP FIELD. 

A OR T PPEFIX IN ThE ACCESSORIES ITEM NUMBER COLUMN INDICATES 
THE READING POSITION AWAY FROM TERMINATION OR TOWARD TERMINATION 
RESPECTIVELY. OF TH* WIRE MARKER SLEEVE, 

LACE HAPNFSS USING ITEM 33, 

IDENTIFY USING DRAWING NO. AND REVISION LETTER PER HR-STD-130 
IES-267), 

•SOLDER P£R mjl-STD-440 USING ITEMS 31 AND 32* 

Y OR N IN TINNEO COLUMN INDICATES YES OR NO# 


« AMNIO 
SPACECRAFT 
CENIEft 

HOUSTON. TtXAS 


I SIZE 
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1900094 


I SCALE - NONE REV LTR 


WIRING HARNESS A 


PENNANT 


general motes 








NOTE 
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tolerance chart* unless OTHERWISE 

SPECIFIED - 






APPLICABLE LENGTH 
FOR WIRE OR CABLE# 
STRIP WIRE* STRIP 



TOLERANCE 







JACKET, CUT WIPE 

WIRE OR 


STRIP 


CUT 




OR CUT SHIELD. 

cable 

WIRE 

JACKET 

WIRE 

SHIELO 




UNDER 1 INCH 

♦ ,06-.00 

♦•03- 

•00 ♦.06-.C6 

♦.O6-.06 

♦.06—.06 




1 INCH TO 6 INCHES 

♦ .30-.00 

♦ .06- 

•oo ♦.zs-.as 

♦.23-.23 

♦.25-.23 



• 

6 INCHES TO 6 FEET 

♦1,00-.00 


♦.30-.50 

♦.50-.50 

♦.30-.50 




OVER 6 FEET 

♦2.00-.00 







- 




- 






* 
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M4N . (0 

size 









SPACECRAFT 

CENTER 

MOC'ION. TtXAS 
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.1 

\ 





SCM.E-NCNE 

REV LTR 

R 

1 SHEET 5 OF 52 
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°ENNA**' 

NOTE 

13 

16 

17 


18 

19 


20 


GENERAL notes 


A LETTER WITH AN ASTERISK SUFFIX INDICATES A LOWER CASE LETTER# 

GRID MODULE IS 1 INCH. 

UNLESS OTHERWISE SPECIFIED - 

FEATURE CENTERLINES ARE LOCATFD WITHIN ♦ OR - .23 INCH. 

END OF HOOKUP WIRES OR ACCESSORIES ARE LOCATED WITHIN ♦ 

OR - ,12 INCH. 

VENDOR ITEM - SEE SPEC IFI CAT ION CONTROL DRAWING. 

THE SUFFIX LETTER OF A CONDUCTOR IDENTIFICATION NUMBER INDICATES 
CONDUCTOR SHIELDING. COLOR, OR MARKING. 

A - FROM END SHIELD 
B - TO END SHIELD 
E - GRAY 

L - WHITE WITH BLUE TRACER 
R - WHITE WITH RED TRACER 
1 - COAX OUTER CONDUCTOR 

FASTEN MARKER SECURELY WITH ITfM 33. WRAP MARKER TO CONFORM TO 

CABLE CONFIGURATION 



GFL . WIRING HARNESS A R 1900096 

... __ T _ 

PENNANT LIST OF MATERIALS 

NOTE ITEM OTY PART NO DESCRIPTION 

1 1 1900096-006 WIRE N01002181 CLASS 4 WHITE JACKET TYPE 2 

24AW6 IWHT/REOt WHT/BLU) 73 FT TOTAL LENGTH 

2 1 1900096-003 WIRE ND1002181 CLASS 4 WHITE JACKET TYPE 1 

24AWG (WHITE! 36 INCHES TOTAL LENGTH 

3 1 1900096-002 WIRE N01002181 CLASS 1 TYPE 1 24AWG (WHITE) 

660 FT TOTAL LENGTH 

4 1 1900096-001 WIRE N01002181 CLASS 1 TYPE 1 22AWG (WHITE) 

228 FT TOTAL LENGTH 

10 3 60 1000243-002 FERRULE* ELECTRICAL CONDUCTOR INNER 

. is 6 60 1000242-004 FERRULE# ELECTRICAL CONDUCTOR OUTER 

10 7 25 1000243-006 FERRULE# ELECTRICAL CONDUCTOR INNER 

10 8 ?5 1000242-005 FERRULE# ELECTRICAL CONDUCTOR OUTFR 

9 DELETED 

10 110 1010490-198 INSULATION SLFEVING# ELECTRICAL (HEAT SHRINK) 

11 1 1010490-200 INSULATION SLEEVING# ELECTRICAL (HEAT SHRINK) 

13 6 1016006-002 SPLICE REDUCER# PERMANENT. CRIMP STYLE# COPPER 

10 16 39 1015908- 21 COAXIAL# SOCKET CONTACT 

10 15 39 1013908- 41 COAXIAL# OUTER MALE BODY 

18 16 39 


16 


7 232 


1013908- 31 COAXIAL# HYRING 
1015818-424 CONNECTOR SOCKET CONTACTS 
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WIPING HARNESS A 
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OFNNANT 



LIST OF MATERIALS 



NOTE 

ITEM 

OTY 

PART NO 

DESCRIPTION 



10 

10 

206 

1015018-620 

CONNECTOR SOCKET CONTACTS 




19 

6 

1010690-250 

INSULATION SLEEVING* ELECTRICAL 

(MEAT 

SHRINK) 

10 

20 

2 

1015902- 66 

TERMINAL LUG 




21 

1 

MS3127E-26-61P CONNECTOR* RFCEP ELEC 




22 

1 

MS3127E-26-61RW CONNECTOR* RECEP ELEC 




23 

1 

MS3127E—26-6IPX CONNECTOR* RECEP ELEC 



10 

26 

6 

1015018-660 

CONNECTOR. PLUG ELFC 



10 

29 

2 

1015867-660 

CONNECTOR* RECEP ELEC 



18 

26 

2 

1015906-100 

CONNECTOR* RECEP ELFC 



10 

27 

2 

1015906-101 

CONNECTOR. RECEP ELEC 




28 

1 

1015906-102 

CONNECTOR* RECEP ELEC 




29 

1 

1900096-005 

WIRE-COAX MIL-C-17/69A RG188A/U 

173 FT TOTAL LG 

* ‘ 

30 

99 

1010690-202 

INSULATION SLEEVING* ELECTRICAL 

(HEAT 

SHRINK) 

■ • 

31 

AR 

OO-S-571 

SOLDER SN60 (ES-2173 ALLOY 11 




32 

AR 

OG-S-57! 

FLUX TYPE AR (ES-2175 TYPE 1 OR 
MfL-r-16236 FLUX IES-2798I 

21 OR 


11 

33 

1 

1015906-103 

CONNECTOR* PECEP* ELEC. 



.18 

96 

1 

1015906-106 

CONNECTOR* RECEP. ELEC. 
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NOTE 

ITEM 

OTY 

PART NO 

DESCRIPTION 

* 

35 

1 

MIL-T-713 

LACING TAPE TYPE P* CLASS 2* SLACK 
(ES-2732 NO. 18) 


36 

1 

1016128-001 

BAND IDENTIFICATION* BLANK 

18 

37 

21 

1015866-109 

INSULATION SLEEVING 
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SEE CONDUCTOR CHART 
SEE CONDUCTOR CHART 

MIL^O-70327* A,-IN6 1N ACCOROANCE WITH STANDARDS PRESCRIBED BY 

hark conductor identification per ndioo2oi9# 

1F 1 c A T I OH ON SINGLE CONDUCTORS PER MD1002019 
OMITTING ALL SUFFIX LETTERS EXCEPT A AND B. 

SPACING OF CONDUCTOR IDENTIFICATION SHALL BE EVERY 1.2 INCHES. 
SPIRALLING OF THE MARKING IS ALLOWED. 

COLOR^BLACK^PER^NDl0O2019^!^ DES,6NATI0N ** SH °* N •“ ««<* HIGH. 

MARK SLEEVING OF MULTI-CONDUCTORS WITH THE CONDUCTOR NUMBER 
•12 INCH HIGH* COLOR BLACK* PER ND1002019 WHEN SLEEVING ITEM 

numbers follow an a or t in the acc?ss«!es i?e^nuJ!b« fII£d. 

A *** THE ACCESSORIES ITEM NUMBER COLUMN INDICATES 

RESPECTIVELY P0 O^ T i2? t'ltl « R0M TERMINATI0N °* TOWARD TERMINATION 
RESPECTIVELY* OF THE WIRE MARKER SLEEVE# 

LACE HARNESS USING ITEM 29# 

<ES-267)# USING DRA * ING NOm AN0 VISION LETTER PER MIL-STD-130 

SOLDER PER MIL-STD-440 USING ITEMS 27 AND 28# 

Y OR N IN TINNED COLUMN INDICATES YES OR NO# 


MANNED 

SPACECRAFT 
CENTER 
HOUSTON, TEXAS 


SCALE-NONE 
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1900097 


REV LTR 
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GCF 


"TOTOFTT 

NOTE 

13 

16 
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18 

19 

20 


WIRE HARNESS A 
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1900097 


-GENERAL MT 

A LETTER WITH AN ASTERISK SUFFIX* INDICATES A LOWER CASE LETTER* 

GRIO MODULE IS 1 INCH# 

UNLESS OTHERWISE SPECIFIED -— 

FEATURE CENTERLINES ARE LOCATED WITHIN ♦ OR - #25 INCH# 

END OF HOOKUP WIRES OR ACCESSORIES ARE LOCATED WITHIN + 

OR - *12 INCH# 

VENDOR ITEM - SEE SPECIFICATION CONTROL DRAWING# 

FASTEN MARKER SECURELY WITH ITEM 29 • WRAP MARKER TO CONFORM TO 

CABLE CONFIGURATION# 

THE SUFFIX LETTER OF A CONDUCTOR IOENTIFICATION NUMBER INDICATES 

CONDUCTOR SHIELDING* COLOR* OR MARKING# 

A - FROM MD SHIELD 
B - TO END SHIELD 
L - WHITE WITH BLUE TRACER 
R - WHITE WITH RED TRACER 


MANNED 

SPACECRAFT 
CENTER 
HOUSTON, TEXAS 


SCALE-NONE 


SIZE 
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190009T 


SHEET 
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PHOTOGRAPHltf*SCALE ONLY 

































WIRE HARNESS A 



GCF 


Pennant 



LIST OF MATERIALS 


NOTE 

I TEN 

OTY 

PART NO 

DESCRIPTION 



1 

1 

1900097-001 

WIRE ND1002181 CLASS 4 TYPE 2 24AWG (WHITE/RED 
WHITE/BLUE) 527 FT TOTAL LENGTH 


2 

1 

1900097-002 

WIRE ND1002181 CLASS 4 TYPE 1 
21 FT TOTAL LENGTH 

24AWG 1WHITE 1 


3 

1 

1900097-003 

WIRE ND1002181 CLASS 1 TYPE 1 
146 FT TOTAL LENGTH 

24AWG (WHITE) 


4 

1 

1900097-004 

WIRE ND1002181 CLASS 1 TYPE 1 
110 FT TOTAL LENGTH 

22AWG (WHITE) 

18 

5 

1 

1015902- 46 

TERMINAL LUG 


18 

6 

6 

1000243-003 

FERRULE* ELECTRICAL CONDUCTOR 

(INNER) 

18 

7 

6 

1000242-004 

FERRULE* ELECTRICAL CONDUCTOR 

(OUTER) 

18 

8 

213 

1000243-008 

FERRULE* ELECTRICAL CONDUCTOR 

(INNER) 

18 

9 

213 

1000242-008 

FERRULE* ELECTRICAL CONDUCTOR 

(OUTER) 


10 

213 

1010490-196 

INSULATION SLEEVE* ELECTRICAL 

(HEAT SHRINK) 


11 

219 

1010490-198 

INSULATION SLEEVE* ELECTRICAL 

(HEAT SHRINK) 


12 

11 

1010490-200 

INSULATION SLEEVE* ELECTRICAL 

(HEAT SHRINK) 


13 

49 

1010490-258 

INSULATION SLEEVE* ELECTRICAL 

(HEAT SHRINK) 


14 

49 

1016006-002 

SPLICE REDUCER* ELEC COND* CRIMP STYLE, COPPER 

18 

15 

3 

1015867-140 

CONNECTOR RECEP ELEC 


18 

16 

3 

1015867-200 

CONNECTOR RECEP ELEC 
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SPACECRAFT 
CENTER 
HOUSTON, TEXAS 

Tirr 
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SCALE-NONE 

REV LTR R 
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GCF WIRE HARNESS A B 

PENNANT GENERAL NOTES 

NOTE 


TOLERANCE CHART• UNLESS OTHERWISE SPECIFIED - 

APPLICABLE LENGTH 

FOR WIRE OR CABLE* TOLERANCE 

STRIP WIRE* STRIP 

JACKET• CUT WIRE WIRE OR STRIP CUT 


OR CUT SHIELD. 

CABLE 

WIRE 

JACKET 

WIRE 

SHIELD 

UNDER 1 INCH 

♦ .06—.00 

+.03-.00 

+.06—.06 

♦.06—.06 

+.06—.06 

1 INCH TO 6 INCHES 

o 

o 

. 

I 

o 

(A 

. 

♦ 

+.06—.00 

+.25-.25 

+.25-.25 

+.25-.25 

6 INCHES TO 6 FEET 

♦ 

*-* 

. 

o 

o 

1 

. 

o 

o 


+.50-.50 

+.50-.50 

+.50—*50 


OVER 6 FEET +2.00-.00 
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SPACECRAFT 
CENTER 
HOUSTON, TEXAS 

SIZE 

A 



SCALE-NONE 

REV LTR 
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1900097 
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6CF 




WIRE HARNESS A 
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pennant 



LIST OF MATERIALS 


NOTE 

ITEM QTY 

PART NO 

DESCRIPTION 


18 

17 

10 

1015818-660 

CONNECTOR PLUG ELEC 


18 

18 

453 

1015818-424 

CONNECTOR SOCKET CONTACTS 


18 

19 

22 

1015818-420 

CONNECTOR SOCKET CONTACTS 



20 

5 

1016006-001 

SPLICE REDUCER* ELEC COND* 

CRIMP STYLE* COPPER 

18 

21 

8 

1015864-109 

INSULATION SLEEVE* ELECTRICAL 


22 

2 

MS3127E-24- 

6IPX CONNECTOR RECEP ELEC 



23 

2 

MS3127E-24- 

61P CONNECTOR RECEP ELEC 



24 

1 

MS3127E-24- 

61PY CONNECTOR RECEP ELEC 



25 

1 

MS3127E-24-I 

61PW CONNECTOR RECEP ELEC 



26 

1 

MS3127E-24-61P2 CONNECTOR RECEP ELEC 



27 

AR 

00-S-571 

SOLDER SN60 (ES-2175 ALLOY 

1) 


28 

AR 

QQ-S-571 

FLUX TYPE AR (ES-2175 TYPE 

1 OR 2) OR 





MIL—F—14256 FLUX (ES-2798) 



29 

AR 

MIL-T-713 

LACING TAPE* TYPE P* CLASS 

2* BLACK (ES-2732* 





NO. 18) 



30 

1 


BAND* IDENTIFICATION BLANK 



1900097 


1960097 


6CF 


MANNED 

"SIZE 


SPACECRAFT 



CENTER 

A 

1900097 

HOUSTON, TEXAS 




SCALE-NONE 
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6CF MIRE HARNESS A B 1900097 

_ : _ z _ 
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GCF WIPE HARNESS A ft 1960097 

_ Z _ 

CONDUCTOR 

FROM 

1_TO _ 


1 


CONDUCTOR 

FROM 


1_ TO 

— 

INDIVIDUAL LENGTH 

CUT WIRE OR SHIELD 

> 

TERMINATION 

| CUT WIRE OR SHIELD 


TERMINATION 



INDIVIDUAL LENGTH 

CUT WIRE OR SHIELD 


>i 

TERMINATION 

L 

NO. 

| CUT WIRE OR SHIELD 

TERMINATION 



ITEM 



STRIP WIRE OR JACKET 1 


SPEC. 

i£> 

NO. 

| STRIP WIRE OR JACKET | 

m 

SPEC 

i> 

NO. 


ITEM 



STRIP WIRE OR JACKET | 

tIB 

SPEC 

i£> 

| STRIP WIRE OR JACKET | T 


SPEC 

fi> 

NO. 

NUMBER 

NO. 

■* 

CIRCUIT POINT 

[^1 


ITEM NO. | 

CIRCUIT POINT 

J£>± 

AT 

ITEM NO. 


NUMBER 

NO. 


CIRCUIT POINT 


iLJ 

ITEM NO. 



ITEM NO. 

A 149 

1 
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9 
















A 152L 




J6-G 


19* 







2 

zsqbi 

1 

E9 
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18 




37 











41 

1C 
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11 





A 152R 




J6-F 


19* 
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r: 


18 




37 


A 149A 

4 



SHLD A149 
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25N 










A 153 
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CENTER 

HOUSTON, TiXAS 

5IZE 

A 

1900097 



SCALE-NONE 

REV LTR B 

I SHEET 3 OF. 78 I 
























MIRE HARNESS A 


6 


1900097 


GCF 

PtNNAWT 

NOTE 

15 

16 
17 


18 

19 

20 


GENERAL MflfRr 


A LETTER MITH AN ASTERISK SUFFIX* INDICATES A LOWER CASE LETTER* 

GRIO MODULE IS 1 INCH* 

UNLESS OTHERWISE SPECIFIED - 

FEATURE CENTERLINES ARE LOCATEO WITHIN ♦OR - *25 INCH* 

END OF HOOKUP WIRES OR ACCESSORIES ARE LOCATED WITHIN ♦ 

OR - *12 INCH* 

VENDOR ITEM - SEE SPECIFICATION CONTROL DRAWING* 

FASTEN MARKER SECURELY WITH ITEM 29 • WRAP MARKER TO CONFORM TO 

CABLE CONFIGURATION* 

THE SUFFIX LETTER OF A CONDUCTOR 1DENTIF1CATI0M NUMBER INDICATES 

CONDUCTOR SHIELDING* COLOR* OR MARKING* 

A - FROM END SHIELD 
B - TO END SHIELD 
L - WHITE WITH BLUE TRACER 
R - WHITE WITH RED TRACER 



MANNED 

SPACECRAFT 

CENTER 

HOUSTON, TfXAS 

•SI7T 

A 

1900097 


SCALE-NONE 

REV LTR 

B 

1 SHEET 4 OF 78 1 




WIRE HARNESS A 


PENNANT 

NOTE 


LIST OF MATERIALS 

PART NO DESCRIPTION 



1 

1 

1900097-001 

WIRE ND1002181 CLASS 4 TYPE 2 24AWG 
WHITE/BLUE) 527 FT TOTAL LENGTH 

(WHITE/RED* 


2 

1 

1900097-002 

WIRE ND1002181 CLASS 4 TYPE 1 
21 FT TOTAL LENGTH 

24AWG 

(WHITE) 


3 

1 

1900097-003 

WIRE ND1002181 CLASS 1 TYPE 1 
146 FT TOTAL LENGTH 

24AWG 

(WHITE) 


4 

1 

1900097-004 

WIRE N01002181 CLASS 1 TYPE 1 
110 FT TOTAL LENGTH 

22AWG 

(WHITE) 

18 

5 

1 

1015902- 46 

TERMINAL LUG 



16 

6 

6 

1000243-003 

FERRULE* ELECTRICAL CONDUCTOR 

(INNER) 

18 

7 

6 

1000242-004 

FERRULE* ELECTRICAL CONDUCTOR 

(OUTER) 


8 

213 

1000243-006 

FERRULE* ELECTRICAL CONDUCTOR 

(INNER) 

18 

9 

213 

1000242-005 

FERRULE* ELECTRICAL CONDUCTOR 

(OUTER) 


10 

213 

1010490-196 

INSULATION SLEEVE* ELECTRICAL 

(HEAT 

SHRINK) 


11 

219 

1010490-198 

INSULATION SLEEVE* ELECTRICAL 

(heat 

SHRINK) 


12 

11 

1010490-200 

INSULATION SLEEVE* ELECTRICAL 

(HEAT 

SHR1NK) 


13 

49 

1010490-258 

INSULATION SLEEVE* ELECTRICAL 

(HEAT 

SHRINK) 


14 

49 

1016006-002 

SPLICE REDUCER* ELEC COND* CRIMP STYLE* COPPER 

18 

15 

3 

1015867-140 

CONNECTOR RECEP ELEC 



16 

16 

3 

1015867-200 

CONNECTOR RECEP ELEC 




MANNED 

SPACECRAFT 

CENTER 

HOUSTON, TEXAS 


SCALE-NONE 


'517F 

A 
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TOLERANCE CHART* UNLESS OTHERWISE SPECIFIED - 

APPLICABLE LENGTH 

FOR WIRE OR CABLE* TOLERANCE 

STRIP WIRE* STRIP 

JACKET* CUT WIRE WIRE OR STRIP CUT 

OR CUT SHIELD* CABLE WIRE JACKET WIRE SHIELD 

UNDER 1 INCH ♦ .06-.00 ♦•03-.00 ♦.06-.06 ♦*06-*06 ♦*06-*06 

1 INCH TO 6 INCHES ♦ .50-.00 ♦.OS-.00 ♦.25-.25 ♦.25-.25 ♦.25-.2S 

6 INCHES TO 6 FEET ♦1.00-.00 ♦.50-.50 ♦.50-.50 ♦.50-.50 

OVER 6 FEET ^.OO-.OO 



WIRE HARNESS A 


1900097 


PENNANT 

NOTE 

18 

18 

18 


ITEM OTY 
7 10 

,8 45 
9 2< 

0 
1 
2 
3 
!4 

5 

6 

7 

8 

9 

30 


AR 

AR 

AR 

1 


LIST OF MATERIALS 

PART NO DESCRIPTION 

1015816-660 CONNECTOR PLUG ELEC 

1015818-424 CONNECTOR SOCKET CONTACTS 
1015818-420 CONNECTOR SOCKET CONTACTS 

1016006-001 SPLICE REDUCER* ELEC COND* CRIMP STYLE* COPPER 

1015864-109 INSULATION SLEEVE* ELECTRICAL 

NS3127E-24-61PX CONNECTOR RECEP ELEC 

MS3127E-24-61P CONNECTOR RECEP ELEC 

NS3127E-24-61PY CONNECTOR RECEP ELEC 

NS3127E-24-61PW CONNECTOR RECEP ELEC 

NS3127E-24-61PZ CONNECTOR RECEP ELEC 

OO-S-571 SOLDER SN60 (ES-2175 ALLOY 1) 

QQ-S-571 FLUX TYPE AR (ES-2175 TYPE 1 OR 2) OR 
MIL-F-14256 FLUX (ES-2798) 


LACING TAPE* TYPE P* CLASS 2* BLACK (ES-2732• 
NO* 18) 


NIL-T-713 

1016128-001 BAND* IDENTIFICATION BLANK 











WIRE HARNESS A 

_X,_ 


CONDUCTOR 

INDIVIDUAL LENGTH 


CUT WIRE OR SHIELD 


NUMBER 

A 154 

NO. 

« 


CIRCUIT POINT 


ii 

ITEM NO. 



CIRCUIT POINT 

2>± 

hL _ 

ITEM NO. 





SHLO A15 


2 t 








E2 


25* 








A 151 




Ji-C* 


r 

19i* 







5 

57- 6B 


25|\ 







TO 

IN 

A 15R 




Jl-B* 


196 







5 

57- 6A 


25hl 







23 

A 16 

1 








8 

9 























4 

10 









A 

11 




A 164 

A 16L 

A 16R 

A 17 

4 



SHLO A16 


25» 








E2 


25F 








— 



Jl-E» 


19f 







5 

Jll-K 


19f 

l{ 


18 




21 



Jl-0* 


19t 







5 

Jll-P 


191 



18 




21 

1 




* 
























4 

1C 









A 

11 




A 17A 

A 



SHLO A17 


251 








E3 


251 

4 


1A 

13 




A 171 

A 17R 




Jl-G* 


191 

4 






5 

S7- 3B 


25 

r 






23 




Jl-F* 


191 







5 

57- 3A 


25 

r 






23 

A 18 

1 








8 

9 























4 

10 









A 

11 




A 18A 

A 18L 

A 18R 

A 



SHLO A18 


251 

H 







E3 


25 

4 










Jl-J* 



r 






5 

57- AB 


25 

1 






23 

Jl-H* 


i 

t 






5 

57- 4A 

rw 






; 

'IK 


CUT WIRE OR SHIELD 


THE STD CONDUCTOR TERMINATION FIGURES ARE PER 
DIMENSIONS ARE IN INCHES AND TWO PLACE DECIMALS. 


MANNED 

SPACECRAFT 

CENTER 

HOUSTON. TEXAS 


TERMINATION 


1900097 




f>THE STD CONDUCTOR TERMINATION FIGURES ARE PER 
j> DIMENSIONS ARE IN INCHES AND TWO PLACE DECIMALS. 


SPACECRAFT 

CENTER A 

HOUSTON, TEXAS 

SCALE-NONE REV LTR 


















































MIRE HARNESS A 


1900097 



GCF 


WIRE HARNESS k 


1900097 





in 




GCF 


WIRE HARNESS A 


B 1900097 


__CUT WIW Of S HItiO 

snip WIRE Ot JACKET | * | [V>1 




























































WIRE HARNESS A 
_I_ 


1900097 


CONDUCTOR 

INDIVIDUAL LENGTH 


_CUT Will OR SHIELD 

STRIP WIRE OR JACKET [ T ! J >1 

-1 I I 

CIRCUIT POINT 1 1 ' 


_CUT WIRE OR S HIELO 

STR IP WIRE OR JACKET pT] '*> 
CIRCUIT POINT 


A 46A 
A 46 L 
A 46R 
47 


A 47Aj 
A 47L| 
A 47 J 


J2-E* 

J2-D* 


[SHLD A47 


U2-6* 


*7-36 

*7-50 




19N 




39 


39 


A 48 


A 48A 
A 48L 


r— 

P9-27 




A 48Rj 
A 49 


'> THE STD CONDUCTOR TERMINATION FIGURES ARE PER 
2> DIMENSIONS ARE IN INCHES AND TWO PLACE DECIMALS. 


MANNED 

SPACECRAFT 
CENTER 
HOUSTON, TEXAS 


SIZE 

A 


SCALE-NONE 


I SHEET TS~0 F 7T 


GCF 


WIRE HARNESS A 


1900097 


, 

CONDUCTOR 




FROM 


_TO_ 


INDIVIDUAL LENGTH 

CUT WIRE OR SHIELO 




TERMINATION 

1 CUT WIRE OR SHIELD 



TERMINATE 
SPEC i ’. 

IN 




ITEM 


STRIP WIRE OR JACKET 


! !*> 



SPEC. 


NO. 

| STRIP WIRE OR JACKET 



NO. 

NUMBER 

NO. 


CIRCUIT POINT 

a. 


Ll 

ITEM NO. 



CIRCUIT POINT 


> 



ITEM NO. 




A 

53 

1 





1 



8 

9 




























A 

1C 











A 

11 





A 

53A 

4 



SHLD A53 


~l 

23 

H 









E6 


25 

N 









A 

53L 




J2-X* 


19N 








6 

P7-30 


19 

N 



18 





39 

A 

53R 




J2-W* 


19N 








6 

*7-13 


19 

N 



18 





39 

A 

34 

1 









8 

9 




























A 

1C 











A 

11 





A 

54A 

4 



SHLD A54 


25 

b 









E6 


25 










A 

541, 




J2-Z* 

* 

r 








6 

4> 

1 

O 


19 




18 





9 

A 

54R 




• 

>- 

1 

CM 


19N 








6 

*9-21 


19 

N 



18 





9 

A 

55 

1 






J 



8 

9 




























A 

1G 











A 

11 





A 

55A 

4 



SHLD A55 


25 










E7 


25 

9 



14 

13 





A 

55L 




J2-CC 


19W 






~"j 


6 

*8-30 





18 





40 

A 

55R 




J2-BB 


19N 








6 

*8-13 


19N 



18 





40 

A 

56 

1 





4 



8 

9 























J 



A 

1C 










A 

11 





A 

56A 

4 



SHLD A56 

__ 

- 

r 









E7 


25N 



J_ 




L 

i_L 

. .THE STD CONDUCTOR TERMINATION FIGURES ARE PER 



MANNED 

SPACECRAFT 

CENTER 

HOUSTON, TEXAS 

SIZE 

A 

19000‘ 

L__ 











SCALE - NONE 

REV LTR 


B 




3* 


GCF 


WIRE HARNESS A 


1900097 



GCF WIRE HARNESS A B 1900097 



CONDUCTOR 

FROM 


1 _TO_ 



INDIVIDUAL LENGTH 

CUT WIRE OR SHIELD 




TERMINATION 

| CUT WIRE OR SHIELD 




TERMINATE 

m 






ITEM 


STRIP WIRE OR JACKET 



][*> 



SPEC. 


NO. 

1 STRIP WIRE OR JACKET 





SPEC 

0> 


NO. 



1 

2 

NO. 

CIRCUIT POINT 

a 



J 

ITEM NO. 



CIRCUIT POINT 

_2> 


li 

ITEM NO. 






A 

561 




J2-EE 


19 








• 

*8-19 


19 

H 



18 





40 



A 

56R 




J2-DD 


19 








6 

P8-24 


19 

H 



18 





40 



A 

57 

1 









8 

9 




















L 









A 

10 











A 

11 







A 

57A 

4 



SHLD A57 


25 










E7 


25 

N 











A 

57L 




J2-GG 


19 









6 

P9-16 


19 

N 



1:8 





9 



A 

57R 




J2-FF 


19 









6 

P9-17 


19 

N 



18 





9 



A 

58 

1 









8 

9 






























A 

1C 











A 

11 







A 

58A 

4 



SHLD A58 


23 










E7 


25 












A 

38L 




J2-JJ 


19 









6 

*7-19 


19 




18 





39 



A 

58R 




— 

J2-HH 


19 









6 

P7-24 


19 




18 





39 



A 

59 

1 




i 

J 

J 




8 

9 


—1 

_ J 








J 





J 















A 

10 











d 

11 







A 

59A 

4 



SHLD A59 


23 

N 









E7 


25 












A 

39L 




J2-LL 


19 

H 








6 

P7-20 


19 




18 





39 



A 

59R 




J2-KIC 


19 

H 





_ 



6 

P7-23 


191 




18 





_3. 


A 

60 

1 


1 


J 

T 



8 

9 






~~i 

H 








L 

r 


% 

> THE STD CONDUCTOR TERMINATION FIGURES ARE PER 




MANNED 

SPACECRAFT 

CENTER 

HOUSTON, TEXAS 

■si 

i 

W 

\ 


1900097 

ll 













SCALE-NONE 

REV LTR 


B 
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GCF 


WIRE HARNESS A 


1900097 



GCF 


WIRE HARNESS A 


1900097 



GCF 


WIRE HARNESS A 


1900097 






























GCF 


WIRE HARNESS A 


1900097 



WIRE HARNESS A ® 1900097 



GCF 


WIRE HARNESS A 


1900097 


1 CONDUCTOR 1 


SHI 

(ET 

FROM 


1 _TO_ 


j INOIVIOUAt IE 

1 ITEM 


cut win o« 

strip WIRE OR JAC 

HD 

"T 

v^> 

TERMINATION 
SPEC, y* 

L 

NO. 

CUT Win OR SHIH0 

STRIP WIRE OR JACKET |"T| |*> 

TERMINATN 
SPEC , - 

ON 

NO. 


NUMESR 

a sia 

NO. 


CIRCUIT POINT 


ITEM NO. 


CIRCUIT POINT 

£>1_ 

4L_ 

ITEM NO. 


A 



SHL0 A81 


25» 








Ell 


25H 








J 

A 81L 




J3-T* 


19F 

I9f 







A 

PA-29 


19^ 



18 




50 

' 

A SIR 




J3-S« 








A 

PA—1A 


19W 



18 




50 


A 82 

1 








8 

9 
























A 

1C 









A 

11 





A 82A 

A 82L 

A 



SHL0 A82 


25* 








Ell 


25 












J3-V* 


19 F 







A 

>10-30 


19N 



18 




7 


A 82R 




J3-U4 


19* 







A 

>10-31 


19* 



18 




7 


A 85 

1 








8 

A 

9 

1C 





















11 





A 83A 

A 



SHL0 A83 


251 








Ell 


251 









A 85L 

A 83R 




J3-X* 


191 







A 

PA- 7 


191 



16 




50 





J3-W* 


19 







A 

PA- A 


19* 



18 




50 


A 84 

1 








8 

9 



















• 





A 

10 









A 

11 





A 84A 

A 84L 

A 84R 

A 

— 

- 

SHLO ASA 


25 

N 







Ell 


25 

i 








J3-24 



N 






A 

PA- 8 


19 

i 


18 




50 





J3-V* 


H 

X 






A 

PA- 3 


19 

i 


18 




50 



[*>D 


THE STD CONDUCTOR TERMINATION FIGURES ARE PER 
[*> DIMENSIONS ARE IN INCHES AND TWO PLACE DECIMALS. 


SPACECRAFT 

CENTER 

HOUSTON, TiXAS 


SCALE-NONE 


I SHEET 251 





















.Mill 

TTfSk 


1900097 


MlRE HARNESS k 


1900097 



gcf wire harness a e 1900097 

























WIRE HARNESS A 


1900097 


GCF 



WIRE HARNESS A 


1900097 



CONDUCTOR 

INDIVIDUAL It NOTH 

- 

NUMBER NO. 


_ CUT WIRE OB SHIELD 

STRIP WIRE OB JACKET T 


STBIP WIBi OB JACKET Jj 7> _ 

CIBCUIT POINT 1 uj 


ISHLD A113 


ISHLD A116 


,> the STD CONDUCTOR TERMINATION FIGURES ARE PER 
V> DIMENSIONS ARE IN INCHES AND TWO PLACE DECIMALS. 


SPACECRAFT 

CENTER A 

HOUSTON, TEXAS 

SCALE-NONE REV LTR 


































































GCF 


WIRE HARNESS A 


1900097 



CONDUCTOR 

INOIVIOUAl LENGTH 


__FROM 

_ CUT Will O* SHIELD _ 

STRIP WIRE OR JACKET T 1 [*> _ 
CIRCUIT fOINT | > nJ _ 


SHLD A142 

J5-X* 

J5-W* 


SHLO A143 

J5-Z* 

J5-Y* 


SHLD A144 

J5-CC 

J5-BB 


_ CUT WIRE OR SHIELD 

STRIP WIR E OR JAC KET ""T"j ^ 

CIRCUIT POINT 1 V m] 


E19 

3I 56- 7 
sf P6- 4 


I E19 
3i P6- 8 
3| P6- 3 


20 

25N 

14 

13 

6-30 

19* 

18 

38 

*6-13 

19* 

18 

38 


V> THE STD CONDUCTOR TERMINATION FIGURES ARE PER 
3> DIMENSIONS ARE IN INCHES AND TWO PLACE DECIMALS. 


MANNED 

SPACECRAFT 

CENTER A 

HOUSTON, TEXAS 

SCALE-NONE REV LTR 


GCF 


WIRE HARNESS A 


1900097 



GCF WIRE HARNESS A B 1900097 


1 CONDUCTOR 



“ 

“ 

FROM 




1 _____ _____ TO 


[ INDIVIDUAL LENGTH 

CUT WIRE OR SHIELD 




TERMINATION 

| CUT WIRE OR SHIELD 





TERMINATION 



ITEM 


STRIP WIRE OR JACKET 



1 B> 


SPEC. 


NO. 

I STRIP WIRE OR JACKET 


T i> 



SPEC 

t 

> 

NO. 


numrer 

NO. 


CIRCUIT POINT 

r> 

ti 

Li 

ITEM NO. 


CIRCUIT POINT 

i> 1 

iT 

ITEM NO. 




A 145A 

A 



SHLD A1AS 


23 




■1 



1 


E20 


25^ 









j 

A 143L 




J5-EE 


19 

3! 



■I 

■ 



3 

P6-19 


El 



18 





38 

' 

A 145R 


■ 


J5-DO 


E 

! 



■I 

■ 



3 

P6-24 


E 

H 



18 





38 

• 

A 146 

1 





1 

1 



■ 

E 
























1 



■ 

E 










A 

11 






A 146A 

A 

■ 


SHLD A146 


_ 

25 

N 



■ 

■ 




E20 


S 

J 










A 146L 


■ 


J5-GG 


19 

N 



■ 

■ 



H| 

P9-38 


E 

2 



18 





9 


A 146R 


1 


J5-FF 


19 

R 



■ 

fl 




P9-39 


S 

3 



18 





9 


A 147 

1 

I 





y 



1 

1 



■1 



1 

1 












I 





n 


n 

u 


E 



HH 



n 

j 

n 



A 

11 



u 



A 147A 

A 

1 


SHLD A147 


25 

N 


1 


■ 



HI 

E20 


*» 

J 










A 1471 






19 

N 




■ 



IHI 

P6- 9 


E 

J 



18 





38 


A 147R 

' 1 

1 




19 

N 




■ 



\M 

P6- 2 


i 

J 



1 

18 





38 


A 148 

■ 

■ 


Hl^H 


1 

II 




E 



■ 



| 

l 











■ 

1 


• 


1 

II 




E 



HI 




1 



A 

11 






A 148A 

1 

■ 




23 





IB 




E20 


25 











A 148L 

■ 

■ 




19 





l| 



3 

P6-10 


19 

! 



18 





38 


A 148R 

1 

1 




if 




1 



3 

P6- 1 


19 




10 





38 






H 

1900097 



I SCALE - NONE 

REV LTR 





mmsaisma 


GCF 


WIRE HARNESS A 


1900097 




m 



SCALE-NONE REV LTR 































GCF 


WIRE HARNESS A 


8 


1900097 


_CUT WIRE OR S HIEIO 

STRIP WIRE OR JACKET H 
CIRCUIT POINT 1 O’ I 


SHLO A156 

J6-R 

J6-P 


_ CUT Will O* SHIE LD 

STRIP WIRE OR JACKET ~"fj Pf> 
CIRCUIT POINT ] 0> hJ 


| E »_. 

2J P5-41 

2l P5-45 


SHLO A157 

J6-T 

J6-S 


| E22 
>>5-40 
"it =>5-46 


SHLO A158 

J6-V 

J6-U 


22 

25 W 



•5-39 

199 

18 

37 

•5-47 

19f« 

18 

37 


[SHLO A159 
U6-X 


t >THE STD CONDUCTOR TERMINATION FIGURES ARE PER 
l > DIMENSIONS ARE IN INCHES AND TWO PLACE DECIMALS. 


- \r - 

t h-3« 


SPACICRAPT 

CENTER A 

HOUSTON. TEXAS 

SCALE • NONE REV LTR 


II *1 

1900097 




WIRE HARNESS A 


1900097 







































GCF 


WIRE HARNESS A 


B 


1900097 




*•»«!** 






GCF 


WIRE HARNESS A 


1900097 


I CONDUCTOR 

FROM 

Tl 


1__ TO 


moiviD 

A 177# 

UAl L 

ITEM 

NO. 

4 

ENOTH 

__ CUT WIRE a 

STRIP WIRE OR JAC 

CIRCUIT POINT 

SHIEU) 

—~TT1B> 

ERMI NATION 
SPEC. 

NO. 

1 CUT WIRE OR SHIELD 

1 STRIP WIRE OR JACKET 

m 

[*> 


91 


— 

— 

i 




1 

rtM NO. 

_ 

CIRCUIT POINT 





WU 

SHLO A177 


25 

N 

N 

r~ 








E25 


25 




■ 

■ 




■ 


J 

A 1771 




J6-JJ 


IS 








2 

PS- 9 



r 



■ 

■ 




B 


' 

A 177R 




J6-HH 


IS 

N 








2 

PS- 2 


1 




■ 

■ 




BS 



A 178 

1 









8 

s 







1 




■ 

■ 

















A 

1C 





HUH 


1 




E 

B 







A 178A 

A 



SHLO A178 


25 

" 











2 




■ 

■ 







A 178L 

A 178R 




J6-U. 


19 

" 








2 



2 

J 





“ 



KB 



_ 



J6-KK 


19 

N 








2 



2 

3 



E 

■ 




37 



A 179 
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UBE ASSY. PUMP. CKT 3 
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UBE ASSY. PUMP. CKT 2 
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UBE ASSY. PUMP. CKT 1 
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66 1 
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UBE ASSY. BLEED STATION. CKT 4 
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UBE ASSY. BLEE? STATION. CKT 3 
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UBE ASSY. BLEED STATION. CKT 2 
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UBE ASSY. BLEED STATION. CKT 1 

n 

6? 1 

901174-002 • I TUBE. STRAIGHT 1 


61 1 

901174-001 

rilBF STRAIGHT 
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901101 

TUBE ASSY. GAGE 
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901100 

TUBE ASSY. FLOW SWITCH CKT 4 
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901099 

TUBE ASSY. FLOW SWITCH CKT 3 
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901098 

TUBE ASSY, FLOW SWITCH CKT 2 
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901097 

TUBE ASSY. FLOW SWITCH. CKT 1 
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901096 

rUBE ASSY. FILTER. CKT 4 
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901095 

TUBE ASSY. FILTER. CKT 3 


153 

901094 

TUBE ASSY. FILTER, CKT 2 
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901093 

TUBE ASSY. FILTER. CKT 1 
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016349 

TRANSFORMER 


150 

4IL-S-8372.TYPE J3 

SIGNAL ASSY. EMER CREW WARNING 


149 

AS 35489-12 

GROMMET. RUBBER 


148 

AS 35338-82 

WASHER, LOCK. SPLIT, MED 


147 

AS 35333-71 

WASHER. LOCK. fLAT, INTERNAL TOOTH 


146 

AS 21318-14 

SCREW, DRIVE, ROUND HD. TYPE U 


145 

AS 20073-04-11 

BOLT. MACH. DRILLED hD 


144 

AN 924-4C 

NUT. FLARE TUBE. BULKHEAfi 


143 

AN 924-4B 

NUT. FLARE TUBE. BULKHEAD 


142 

AN 960C516 

WASHER. FLAT 


141 

AN 960C716 

WASHER. FLAT 


140 

AS 3102R20-15P 

CONNECTOR, RECEPTACLE. ELECTRIC 


139 

MS 3122E14-15P 

CONNECTOR. RECEPTACLE. ELECTRIC 


138 

MS 91528-2K2D 

KNOB. CONTROL 


137 

MS 25068-23 

SWITCH. TOGGLE 


136 

MS 35489-43 

GROMMET. RUBBER_ 


135 

MS 35489-37 

GROMMET. RUBBER 
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MS 35338-81 

WASHER. LOCK. SPLIT. MED 
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MS 35339-80 

WASHER. LOCK. SPLIT, MED 


13? 

MS 35338-79 

WASHER. LOCK. SPLIT. MED 


131 

MS 35276-65 

SCR. MACH. DRILLED FILLISTER HD 


130 

MS 3527G-64 

SCR. MACH. DRILLED FILLISTER HD 


1 ?9 

MS 35275-64 

SCR. MACH. DRILLED FILLISTER HD 


1 ?8 

MS 35275-46 

SCR. MACH. DRILLED FILLISTER HD 


127 

MS 35275-32 

SCR. MACH. DRILLED FILLISTER HD 


126 

MS 35275-26 

SCR. MACH. DRILLED FILLISTER HD 


1 ?5 

MS 35275-18 

SCR. MACH. DRILLED FILLISTER HD 


124 

MS 35275-16 

SCR. MACH. DRILLED FILLISTER HD 


123 

MS 35250-78 

SCR. MACH. FLAT HD. 82°. SLOTTED 


1?? 

MS 35250-74 

SCR. MACH. FLAT HD. 82°. SLOTTED 


1?1 

MS 35250-73 

SCR. MACH, FLAT HD. 82°. SLOTTED 


1?0 

MS 35249-53 

SCR. MACH. FLAT HD, 82°. SLOTTED 


119 

MS 35249-38 

SCR. MACH. FLAT HD. 82°. SLOTTED 
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MS 35217-57 

SCR. MACH. PAN HD. CROSS-RECESSED 


117 

MS 35216-28 

SCR. MACH. PAN HD. CROSS-RECESSED 


116 

MS 21919DG6 

CLAMP. CUSHIONED__ 


115 

MS 21919DG3 

CLAMP. CUSHIONED 
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MS 20822-6B 

ELBOW. FLARE TUBE & PIPE, 90° 


113 

'MS 20189-6B 

SLEEVE. FLARE TUBE 
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MS 20819-5B 

SLEEVE. FLARE TUBE ' 
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MS 20819-4B 

SLEEVE. FLARE TUBE 
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MS 20074-03-06 

BOLT. MACH. DRILLED HD 

, 

109 

MS 20074-03-05 

BOLT. MACH. DRILLED HD 


108 

MS 20074-03-04 

BOLT. MACH. DRILLED HD 


107 

MS 20074-05-07 

BOLT. MACH. DRILLED HD 


106 

MS 20073-04-05 

BOLT. MACH. DRILLED HD 


105 

MS 20073-03-05 

BOLT. MACH. DRILLED HD 


104 

MS 20073-03-04 

BOLT. MACH. DRILLED HD 
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AN 6290-12 

GASKET 


102 

AN 960C416 

WASHER, FLAT 


101 

AN 960C10 

WASHER. FLAT 
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AN 960C8 

WASHER. FLAT 


99 

AN 960C6 

WASHER, FLAT 
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AN 960C4 

WASHER. FLAT 
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AN 823-6B 

ELBOW. FLARE TUBE X PIPE. 45° 
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^TN 823-48 

ELBOW. FLARE TUBE & PIPE. 45° 
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NUT, COUPLING 
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]AN 818-5B 

NUT. COUPLING 
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NUT, COUPLING 
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NIPPLE. FLARE TUBE & PIPE 
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NIPPLE. FLARE TUBE & PIPE 
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NIPPLE. FLARE TUBE X PIPE 
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TTnsiilator, motor-pump 
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iTnsulator. motor-pump 
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i MANIFOLD ASSY, HEATER 
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TplATE. quick disconnect 
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“^MANFFOLD ASSY. TEMP. SENSING 
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CLAM P. TUBE 
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BRACKET. THERMOSTAT 
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NOTES 

1. INTERPRET DRAWING IN ACCORDANCE WITH 
STANDARDS PRESCRIBED BY MIL-D-70327 

2. VENDOR ITc.M,SEE SPECIFICATION 
CONTROL DRAWING 

3. APPLY ITEM 246TO ALL PIPE THREADS 

4. DRAWINGS FOR REFERENCE: 

190109 0 FLOW SCHEMATIC 
1901092 WIRING SCHEMATIC 

5. THIS ASSY CONFORMS WITH THE DIMENSIONAL 
REQUIREMENTS OF DWG NO. MX III I 38 

6. BRAZE PER MIL-B-7883, USING ITEM 255 

7. SUPPLY AND SHOW APPROPRIATE DATA ON 
NAMEPLATE (ITEM 63) AT ASSY 

8. IDENTIFY USING DRAWING NUMBER AND 
REVISION LETTER PER MIL-STD-130 

(A) RUBBER STAMP WITH BLACK I NK 
PER TT-l-558, J25 HIGH CHARACTERS 
COAT WITH VARNISH PER MIL-V-173 

9. FOR TEST PROCEEDURES SEE P.S. 1900098, 
PARAGRAPH 4 
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SEALING COMPOUND (GLYPTAL) 
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Screw, drive 


NUT. flaw Ti 
NUT, FLARE 
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DIAL ASSY. TEMP CONTROL 
DIAL ASSY. TEMP CONTROL 
CONDENSING UNIT. HERMETIC 
SOCKET. BULB. SENSING 
METER. FLOW R, 

VALVE. RESERVi 
ELBOW. FLARE TO 
ELBOW. FLARE T O 
ELBOW ASSY. T, 

INSULATOR. MOTOR-PUMP 
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~ SWITCH. ROTARY SELECTOR 
VALVE. TEMP. REGULATIN6 
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"HEATER 
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' VALVC. FLOW CONTROL 

' VALVE. FLOW CONTROL _ 

' VALVE. RELIEF _ 

' 6A6C. LIQUI D LEVEL 

"VALVE. CHECK _ 

' COUPLING. 

"VALVE. CHECK 

~ 6AGE. PRESS. _ 

GAGE. TEMP. 

" Sw i f fa aSSY.TIIT UHCATW r 

" UAUi PHA.4& 

• tourtiw HAtr-fciiat imt.ifB 

' SWITCH ASSY. LI6HT INDICATOR 
' SWITCH ASSY. LI6HT INDICATOR 
' SWITCH ASSY. LIGHT INDICATOR 
'SWITCH ASSY! LI6HT INDICATOR 














































































































































I 

I 


Apollo G&N Specification 

ps-1900098 :: 

Class 0 Release 
TDRR 026% / 
m AuG-b* 

PROCUREMENT SPECIFICATION 
FOR 

COOLANT SUPPLY 


FOR INFORMATION ONLY 

CUSS B RELEASE TDR No ._£L±li DATE 


Record of Revisions 



TDRR 

No. 

Pages 

Revised 

Approvals 

Date 

Letter 

MIT 

NASA 

A 



l _ 



B 








- /SS337 




C 

OlSfl 

Pages 2,4,6, b 7 revised MXC- 



JUM 



Tages 2 and 7 retyped. 


1/ 


D 

10583 

2.4. 7. 8.®- 11. A12/MXC!- 




E 

10583 

1 through 12; was 12 pages, now£< 

Is 





17 pages/ ECO- /$37<~ 

A\ 




This specification consists of page i 
to iii and 1 to 17 inclusive. 



























Apollo G&N Specification 
PS-1900098 


Class 6 Release 
TDRR OJifli 
Aug-** 


PROCUREMENT SPECIFICATION 
FOR 

COOLANT SUPPLY 


FOR INFORMATION ONLY 

CLASS B RELEASE TDR No. at fit _ DATE 


Record of Revisions 


Revision 

TDRR 

Pages 

Approvals 

Date 

Letter 

No. 

Revised 

MIT 

NASA 

A 


4-8, 11 and 12 retyped. Was 14 
Danes now 12 Danes. MXC-/>P7#2 

7 


7-«? 

B 





.3 



/S8S37 




C 

02 SU 

Pages 2,4,6, &7 revised MXC- 

uJk! 


0M 



Pages 2 and 7 retyped. /Sff?S5 


^7 


D 

10583 

2. 4. 7. 8.8. 11. A12/ MXC- iXL 




E 

10583 

1 through 12; was 12 pages, now£< 






17 pages/ECO 





(Continued) 


This specification consists of page i 
to iii and 1 to 17 inclusive. 





















APOLLO GAN Specification 
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PROCUREMENT SPECIFICATION 
FOR 

COOLANT SUPPLY 


1. SCOPE 

1.1 PURPOSE. This specification establishes the requirements for the procurement of 
the Coolant Supply. 

2. APPLICABLE DOCUMENTS 

2.1 EFFECTIVE ISSUES. The following documents of the issue in effect on the date 
of invitation for bids form a part of this specification to the extent specified herein. 


SPECIFICATIONS 

Military 

MIL-P-116 
MIL-E -9500 
MIL-E-17555 

MIL-W-27076 


Preservation, Methods of 

Ethylene Glycol, Technical Uninhibited (Reference Only) 

Electronic and Electrical Equipment and Associated 
Repair Parts, Preparation for Delivery of 

Workmanship Standards for Ground Electronic and 
Associated Equipment 


APOLLO GAN 


ND-1002018 General Specification for APOLLO Ground Support Equipment 

ND-1002018 Marking 


ND-1002023 Procedure for Serialization of Components, Assemblies, etc., 
for APOLLO Guidance and Navigation Equipment 

ND-1015404 General Specification, Configuration, Process and Quality 
Control Requirements for Suppliers of High Reliability 
Articles for Use in Spacecraft and Supporting Equipment 
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DRAWINGS 

APOLLO GAN 

1016019 Coupling Half-Quick Disconnect (Female Half) 

(Specification Control Drawing) 

1016238 Coupling Half-Quick Disconnect (Male Half) 

(Specification Control Drawing) * 


1900098 


Coolant Supply 
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3.2.3.1.2 Compatibility . Metals and materials used in fabricating the coolant supply shall 
be compatible with the coolant used. Metals used shall be corrosion resistant and shall be 
suitably protected against corrosion by plating, painting, or other surface treatment. 

3.2.3.1.2.1 Coolant Composition . The coolant will consist of the following: 

a. 62.5 parts by weight of glycol (Reference Specification MIL-E-9500) 

b. 37. 422 parts by weight of distilled water 

c. 1.563 parts by weight of inhibitor No. 1 Triethanolaminephosphate (TEAP) 

d. 0.156 parts fay weight of inhibitor No. 2 Sodium Mercaptobenzothiosol (Na MCBT) 

3.2.3.2 Construction . The construction of the coolant supply shall be in accordance with 
Drawing 1900098 and all applicable drawings and specifications listed thereon. 

3.2.3.3 Parts . The inlet and outlet fluid couplings shall be in accordance with Drawings 
1016019 and 1016238 and as follows: 

a. Outlet couplings from the coolant supply shall be of the female type. 

b. Inlet couplings to the coolant supply shall be of the male type. 

3.2,4 Weight. Dimensions, Finish, and Marking ' 

3.2.4.1 Weight . The maximum gross weight of the coolant supply including the coolant, less 

hoses and coolant connector plate, shall not exceed 430 lbs. 4 

3.2.4.2 Dimensions . Di lensions of the coolant supply shall be in accordance with Drawing 
1900098. 


3.2.4.3 Finish . Exterior metal surfaces shall be treated and finished in accordance with the * 
requirements of Specification ND-1002018, and as indicated on the applicable drawings. 

3.2.4.4 Marking . Marking of assemblies, subassemblies, and components shall be in 
accordance with Specification ND-1002019 

3.2.4.4.1 Operating Instructions . Each coolant supply shall have one set of operating instruc¬ 
tions printed on durable paper or laminated in plastic. The instructions shall contain a step by 
step procedure for operating the coolant supply and shall include necessary safety precautions. 

The instructions shall also include flow diagrams, circuit schematics and a chart for each 
different circuit plotting millimeters versus temperature as a function of flow rate (lb/hr). 

3.2.5 Serial Numbers . Each coolant supply shall be identified by a serial number assigned 
in accordance with Specification ND-1002023. 

3.2.6 Workmanship . The fabrication and workmanship of the coolant supply, its assemblies, 
subassemblies, and parts shall be in accordance with Specification M1L-W-27076. 
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3.2.7 Interchangeability . Unless otherwise specified, the coolant supply and its component 
parts shall be physically and functionally interchangeable without selection or fitting. 

3.2.8 General Specification . Unless otherwise specified, the requirements of Specification 
ND-1002018 apply as requirements of this specification. 

3.2.9 Electro-Mechanical 

3.2.9.1 Operating Power . All motors; pumps, and other equipment associated with the 
coolant supply shall operate from 115*10 vac, line-to-neutral, 6046 cps, 3-phase, 4-wire, 

Y connected. 

3.2.9.2 Temperature Control System . The coolant supply shall have provisions for cooling 
and heating the coolant before the coolant is pumped through the guidance and navigation equip¬ 
ment and coldplates during each phase of testing. The temperature control system shall 
control the coolant temperature to within 2°F of the desired temperature within the range 

of each circuit. 

3.2.9.3 Pumping System. The coolant supply shall have pumping systems to circulate the 
coolant at the desired flow rates and pressures through the guidance and navigation equipment 
and cold plates. 

3.2.9.3.1 Flow Rate . The pumping system shall control the flow rates to within 5 percent, 
including the inaccuracies of the flowmeter, at any point within the range of each circuit. 

3.2.9.3.2 Pressure . The pumping system shall supply ooolant at a pressure sufficient to 
overcome a maximum pressure drop of 20 psi throughout the flow range, and have a maximum 
pumping pressure of 60 psig far circuits 1 and 2 and 80 psig for circuits 3 and 4. 

3.2. 9.4 Distribution System . The coolant supply shall have four circuits. Each of the four 
circuits shall have an inlet and an outlet and shall have provisions for controlling and monitoring 
the temperature and the flow rate of the coolant. The coolant supply shall supply fluid at the 
following temperatures and flow rates. Sufficient control shall be provided to permit the 
temperature and flow rate to be set at any point within the ranges specified. 

3.2.9.4.1 Circuit 1 . When measured at the outlet of the coolant supply, the temperature 
and flow rate of the coolant shall be as follows: 

a. Temperature 20* to 65° F 

b. Flow Rate 25 to 100 lb/hr 

3.2.9.4.2 Circuit 2 . When measured at the outlet of the coolant supply, the temperature 
and flow rate of the coolant shall be as follows: 

a. Temperature 40* to 100*F 

b. Flow Rate 8 to 50 lb/hr 
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3.2.9.4.3 Circuit 3 . When measured at the outlet of the coolant supply, the temperature 
and flow rate of the coolant shall be as follows: 


a. Temperature 40* to 100° F 

b. Flow Rate 25 to 180 lb/hr 

3.2.9.4.4 Circuit 4 . When measured at the outlet of the coolant supply, the temperature 
and flow rate of the coolant shall be as follows: 

a. Temperature 40° to 100“F 

b. Flow Rate 25 to 180 lb/hr 


3.2. t. 5 Exhaust . The temperature control system design shall allow the refrigeration unit 
to dissipate its heat into the room ambient as shown on Drawing 1900098. * 

Condensation. The temperature control system shall be designed to minimize 
condensation. Provisions shall be provided to collect and dispose of the condensation tha t 
does form. 

3. 2.9. 7 Filtering . Circuit 1 (IMU/Optics) of the coolant supply shall have a filter included 
in the pump outlet line. The filter shall have a 10-micron nominal filtration capacity and a 
20 square inch minimum effective filter area. 

3. 2.9.9 Tank . The coolant supply shall have a storage tank of 2-gallon capacity designed 
for nominal operating pressure of 40 psig, and a burst pressure in excess of 90 psig. A 
relief valve shall prevent pressures in excess of 60 psig. 

3. 2.9.9 Indicators . The supplier shall use only those indicators approved by the purchaser. 
The coolant supply shall have the following indicators: 

a. A lamp to indicate when the main power is applied to the refrigeration unit and 
circulating pump. • 

b. A lamp to indicate when the power is applied to the coolant pump#. 

c. Four inlet temperature gauges with a minimum range of 20* to 120* F graduated 
in increments of 2° F or less and with an accuracy of 1 percent over this range. 

d. Four outlet temperature gauges with a minimum range of 20° to 120“ F graduated 
in increments of 2*F or less and with an accuracy of l percent over this range. 

e. An outlet pressure gauge on the pump with a 0 to 100 psi range. 

f. A flow meter for each circuit. Meters shall be capable of readings in the following 
ranges utilizing 95 percent or less of the total meter display and shall be graduated 
in millimeters (see 3.2.4.4.1): 
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4. QUALITY ASSURANCE PROVISIONS 

4.1 GENERAL. Unleaa otherwise specified herein, the supplier is responsible for the 
performance of all inspection requirements prior to submission for NASA inspection and 
acceptance. Except as otherwise specified, the supplier may utilize his own facilities or 
any commercial laboratory acceptable to NASA. Inspection records of the examinations 
and tests shall be kept complete and available to NASA as specified in the contract or order. 

The supplier shall conform to Class 3 of Specification ND-1015404. 

4.1.1 Acceptance Tests . These tests shall be accomplished on each coolant supply being submitted 
for acceptance under the contract. Acceptance test data on each unit accepted must accompany 
shipment to the purchaser. Acceptance tests shall be witnessed by the cognizant government 
inspector, a representative of the purchaser, or as the purchaser may direct in the procure¬ 
ment order. These tests are detailed in 4.2. Failure of the coolant supply to comply with 

these requirements shall result in rejection of the item or lot of items. 

4.1.2 Salification and Requalification Tests . Salification tests shall be accomplished at 
a NASA designated activity. These tests, as outlined in 4.3, shall be conducted after the 
award of the contract to determine that the product will meet all specified requirements. 

Failure of the coolant supply to comply with these requirements shall result in the rejection 
of the lot or the cessation of production, as determined by the purchaser. 

4.1.1 Test Conditions 

4.1.3.1 Atmospheric . Unless otherwise specified herein, the coolant supply shall be tested 
under the following ambient conditions: 

a. Temperature 25* ±10°C 

b. Relative Humidity Not more than 90% 

c. Barometric Pressure 28 to 32 inches of Hg 

4.1.3.2 Test Setup . Unless otherwise specified, each circuit shall be set up in accordance 
with Figure 1 when performing the tests specified herein. 

4.1.3.3 Warmup . Prior to performing tests specified in 4.2.2 through 4.2. §, the coolant 
supply shall be energized and sufficient time shall be allowed for the unit to reach thermal 
stabilization. 
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4.2 ACCEPTANCE TESTS 

4.2.1 Visual and Mechanical Inspection . A comprehensive inspection shall be made of the 
coolant supply to determine the extent of compliance with the requirements of this specification 
and Drawing 1900098, and shall at least include determination of the following: 

a. Size, dimension, tolerance, weight, appearance, and markings. 

b. Adequacy of materials, parts, and subassemblies; compliance with specific 
ratings and conformance to applicable specifications. 

c. Finish, coatings, construction, markings, and nameplates, as q>plicable. 

d. Wiring, cabling, welding, soldering, color coding, and terminals, as applicable. 

e. Workmanship and cleanup. 

4.2.2 Flow Control . The flow control test shall be performed as follows: 

a. Connect the coolant supply for each circuit to the test setup as shown in Figure 1. 

b. With 115*10V, 30, 60*3 cps applied (0A to Jl-B, 0B to Jl-C, 0C to Jl-D, and 4th 
wire ground to Jl-E) and the MAIN POWER switch and the COOLANT PUMP power 
switches set to the "ON" positions, the coolant supply shall stabilize within 30 
minutes. 

c. Adjust the FLOW CONT FINE and COARSE in each circuit to a minimum FLOW 
indicator reading of 80 mm. 

d. Apply power to the simulated load specified in Table I. 

e. Adjust valve Vi (Figure 1) for a minimum pressure drop of 20 psi in each circuit 
as measured between the pressure gage P 2 (Figure 1) and the SUPPLY PRE88 gage 
(front panel) at a maximum flow rate condition only. Valve Vi requires no further 
adjusting hereafter. 

f. Adjust the TEMP CONT in each circuit to obtain the temperature values specified 
in Table I. 

g. After the temperature stabilizes, adjust the FLOW CONT FINE and COARSE in 
each circuit to obtain the flow values specified in Table I. 
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h. With the conditions established for each circuit as specified in Table I, the TEMP 
CONT control and the FLOW CONT FINE and COARSE controls adjusted to obtain 
the values specified in Table 1, the temperature and flow rate shall be as specified 
in Table 1 for the time duration specified. 


TABLE I 
FLOW RATE 


CIRCUIT 

FLOW RATE 
CONDITION 

TEMP 

(deg ±5 deg F) 

FLOW RATE 
(lb/hr ±5%) 

TEST 

DURATION 

SIMULATED 

LOAD 

(min) 


Maximum 


100.0 

5 minutes 

125 watts 


Minimum 


25.0 



125 watts 


Maximum 

70.0 

50.0 



43 watts 


Minimum 

70.0 

8.0 



43 watts 

3 

Maximum 

04.0 

180.0 



402 watts 


Minimum 

64.0 

25.0 



402 watts 


Maximum 

70.0 

180.0 



120 watts 

m 

Minimum 

70.0 

25.0 

5 minutes 

120 watts 


4.2.3 Temperature Control . With conditions specified in 4.2.2. a through g established. 
HEATER ON switches in the 'W position far airoaits S. A, mad 4, Jdsrfc* aonditiaM • ad 4 
of Table II only), the temperature control test shall be performed as follows: 

a. Adjust the FLOW CONT FINE and COARSE controls for each condition and circuit 
specified in Table H. 

b. Adjust the TEMP CONT control to obtain the outlet temperature specified in Table H. 

c. Adjust the variac (Figare 1) to vary the external load from 0 to 100 percent of 
maximum load for each circuit as specified in Table II. The outlet temperature 
shall be automatically maintained within M5* F of the set point. 
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TABLE D 


TEMPERATURE CONTROL 


CIRCUIT 

CONDITION 

OUTLET 
TEMPERATURE 
(deg ±2 deg F) _ 

FLOW RATE 
(lb/hr *6$) 

SIMULATED 

LOAD 
(watts ±5%) 

TEST 

DURATION 

1 

1 

20 

33.0 

125 

Stabilization 

1 

2 

20 

33.0 

0 



1 

3 

65 

33.0 

125 



1 

4 

65 

33.0 

0 



2 

1 

40 

14.0 

43 



2 

2 

40 

14.0 

0 



2 

3 

100 

14.0 

43 



2 

4 

100 

14.0 

0 



3 

1 

40 

120.0 

402 



3 

2 

40 

120.0 

0 



3 

3 

100 

120.0 

402 



3 

4 

100 

120.0 

0 



4 

1 

40 

52.0 

120 



4 

2 

40 

52.0 

0 I 



4 

3 

100 

52.0 

120 



4 

4 

100 

52.0 

0 

Stabilization 


4.2.4 Warning and Alarm Circuit . With condition* specified in 4.2.2. b established and the 
/ ALARM switch set to the "LOCAL" position, the warning and alarm circuit test shall be 
performed as follows: 

a. With the HIGH PRESSURE-LOW FLOW alternate action switch of circuit 1 depressed, 
the warning lamp shall flash and the alarm shall ring. 

b. With the momentary ALARM INHIBIT switch depressed, the alarm shall stop ringing. 

c. Repeat 4.2.4. a and b for circuits 2, 2, and 4. 

d. With the HIGH TEMPERATURE-LOW TEMPERATURE alternate action switch of 
circuit 1 depressed, the warning lamp shall flash and the alarm shall ring. 

e. Repeat 4.2.4. b. 

f. Repent 4.2.4. d and e for circuits 2, 2, and 4. 

4.2. ft Sensing Switches . With the conditions specified in 4.2.2. a through d established and 
the appropriate sensing switches adjusted to the respective values specified in Table HI, 
verify that each sensing switch operates within the allowable limits specified in Table HI. 
Repeat this test three times to confirm the ability of the switches to repeat. 
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TABLE m 

SETTINGS OF SENSING SWITCHES 


CIRCUIT 

HIGH 

PRESSURE 

I l*2,0psig) 


bKBbHb 

bbrjQbb | 

1 

60.0 

24.0*4.0 at 45* *5*F 

52. 0*2. 0 

38.0*2.0 

2 

60.0 

9.0*3 0 at 70**6*F 

84.0*4.0 

56.0*4.0 

3 

80.0 

70.0*1C, 0 at 64* *5*F 

80.0*4.0 

48.0*4.0 

4 

80.0 

37.0*4.0 at 70* *5*F 

84.0*4.0 

56.0*4.0 


4.3 QUALIFICATION AND RE QUALIFICATION TESTS. Qualification and requalification 
testa shall consist of die tests of 4.2 and the environmental tests of 4.3.1. 

4.3.1 Environmental Tests 


4.3.1.1 High Temperature. With the conditions specified in 4.2.2. a through d established, 
the coolant supply placed in a suitable environmental chamber, and the controls set as specified 
in Taule IV, subject the coolant supply to the conditions specified in Table IV to verify it 
has efficient cooling capacity to control the outlet temperature of each circuit at the lowest 
temperature of the required range. All circuits shall be operating simultaneously during this 
test. 

TABLE IV 


HTGH TEMPERATURE 



CONTROL SETTINGS 

CONDITIONS ! 


OUTLET 

FLOW 

POWER 

AMBIENT 

AMBIENT 

TEST 


TEMP 

RATE 

DISSIPATION 

TEMP 

PRESSURE 

DURATION 


(deg *2 deg F) 

(lb/hr *5%) 

(watts min) 

(deg *2 Deg F) 

(inches Hg) 

(hr) 

mm 

20 

33 



28 to 32 

1 


40 

14 



28 to 32 

1 


40 

120 



28 to 32 

1 

B 

40 

52 



28 to 32 

1 


4.3.1.2 Sensing Switches. With the conditions specified in 4.2.2. a through d established 
and the ALARM switch set to the "LOCAL” position, the sensing switches test shall be performed 
as follows: 

a. With the needle valve V\ (Figure 1) adjusted for a pressure increase from 62 to 70 psig 
for circuits 1 and 2, the HIGH PRESSURE lamp shall flash at a rate of 3 to 5 flashes 
per second and the alarm shall ring in circuits 1 and 2 throughout the range. 
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With the needle valve V x (Figure 1) adjusted for a pressure increase from 82 to 90 peig 
for circuits 3 and 4, the HIGH PRESSURE lamp shall flash at a rate of 3 to 5 flashes 
per second and the alarm shall ring in circuits 3 and 4 throughout the range. 


o. With the needle valve V 1 adjusted for a decrease in flow rate from 20 to 13 lb/hr for 
circuit 1, t> LOW FLOW lamp shall flash and the alarm shall ring in circuit 1 
throughout th ^ r<*nge. 

<L With the needle valve Vj adjusted for a decrease in flow rate from 6 to 0 lb/hr for 
circuit 2, the LOW FLOW lamp shall flash and the alarm shall ring in circuit 2 
throughout the range. 

e. With the needle valve V\ adjusted for a decrease in flow rate from 60 to 13 lb/hr for 
circuit 3, the LOW FLOW lamp shall flash and the alarm shall ring in circuit 3 
throughout the range. 

f. With the needle valve V 1 adjusted for a decrease in flow rate from 33 to 13 lb/hr for 
circuit 4, the LOW FLOW lamp shall flash and the alarm shall ring in circuit 4 
throughout the range. 

4.3.1.3 Shock Test. The coolant supply shall be subjected to two, 4-inch pivot drops and two, 
1-inch free fall drops upon its usual base. Upon completion of this test, visually inspect the unit 
for damage and repeat 4.3.1.1, except, in Table IV reduce the temperature to room ambient and 
test duration to 15 minutes. 


5. PREPARATION FOR DELIVERY 

5.1 PRESERVATION AND PACKAGING. The ooolant supply shall be preserved and packaged in 
accordanoe with Level B of Specification MIL-E-17555. 

5.1.1 Level B (Limited Military Packaging). Level B packaging is that which will afford adequate 
protection against damage during multiple domestic shipments, handling, and covered storage. 

5.1.1.1 Cleaning. Cleaning for Level B preservation and packaging shall be in accordanoe with 
Method C-l of Specification MEL-P-116. 

5.1.1.2 Unit Protection. The ooolant supply shall be individually afforded unit protection in 
accordance with Method m of Specification MIL-P-116. In addition, equipment packaged for 

Level B protection shall be sealed against water and dust by means of suitable wrapping. 

5.2 REPAIR PARTS. Repair parts shall have preservation and packaging per the applicable 
repair parts list and its packaging supplement. 
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4. QUALITY ASSURANCE PROVISIONS 

4.1 GENERAL. Unless otherwise specified herein, the supplier is responsible for the 
performance of all inspection requirements prior to submission for NASA inspection and 
acceptance. Except as otherwise specified, the supplier may utilize his own facilities or 
any commercial laboratory acceptable to NASA. Inspection records of the examinations 
and tests shall be kept complete and available to NASA as specified in the contract or order. 

The supplier shall conform to Class 3 of Specification ND-1015404. 

4.1.1 Acceptance Tests . These tests shall be accomplished on each coolant supply being submitted 
for acceptance under the contract. Acceptance test data on each unit accepted must accompany 
shipment to the purchaser. Acceptance tests shall be witnessed by the cognizant government 
inspector, a representative of the purchaser, or as the purchaser may direct in the procure¬ 
ment order. These tests are detailed in 4. 2. Failure of the coolant supply to comply with 

these requirements shall result in rejection of the item or lot of items. 

4.1.2 Qualification and Requalification Tests . Qualification tests shall be accomplished at 
a NASA designated activity. These tests, as outlined in 4.3, shall be conducted after the 
award of the contract to determine that the product will meet all specified requirements. 

Failure of the coolant supply to comply with these requirements shall result in the rejection 
of the lot or the cessation of production, as determined by the purchaser. 

4.1.3 Test Conditions 


4.1.3.1 Atmospheric . Unless otherwise specified herein, the coolant supply shall be tested 
under the following ambient conditions: 

a. Temperature 25° ±10°C 

b. Relative Humidity Not more than 90% 

c. Barometric Pressure 28 to 32 inches of Hg 

4. l. 3.2 Test Setup . Unless otherwise specified, each circuit shall be set up in accordance 
with Figure 1 when performing the tests specified herein. 

4.1.3.3 Warmup . Prior to performing tests specified in 4.2.2 through 4.2.6, the coolant 
supply shall be energized and sufficient time shall be allowed for the unit to reach thermal 
stabilization. 
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TABLE m 


SETTINGS OF SENSING SWITCHES 


CIRCUIT 

HIGH 

PRESSURE 
(± 2.0 psig) 

LOW FLOW 

0 b/hr) 

HIGH 

TEMPERATURE 
r FI 

LOW 

TEMPERATURE 

1 

60.0 

24.0±4.0 at 45° ±5 # F 

52.0±2.0 

38.0±2.0 

2 

60.0 

j 9.0±3.0 at 70° ±5°F ’ 

84.0±4.0 

56.0±4.0 

3 

80.0 

70.0±10.0 at 64° ±5°F 

80.0±4.0 

48.0±4.0 

4 

80.0 

37.0M.0 at 70 e ±5°F 

84.0±4.0 

56.0±4.0 


4.2.6 Signal Conneotor Circuit. With the switch positions and coolant operations specified 
in Table IV, the resistance between the pins shall be as specified in Table IV. 

TABLE IV 


SIGNAL CONNECTOR CIRCUIT 


PINS 


RESISTANCE 


ALARM SW POSITION 

OPERATION P 

From ! 

To j 

(Ohms! 


No malfunctions ! 

J2-N 

J2-C 

< 1.0 



J 2 -N 

J 2 -M 

>200K 

"LOCAT," 

| 

J2-M 

J 2 -C 

>200K 


One or more malfunctions ; 

J 2 -N 

J2-M 

< 1.0 


in any or all circuits ! 

J 2 -N 

J2-C 

< 1.0 


J2-M 

J 2 -C 

< 1.0 



J 2 -N 

J2-C | 

< 1.0 

1 

No malfunctions j 

J 2 -N 

J 2 -M 

>200K 


j 

1 

J 2 -C 

J2-M 

>200K 

•’REMOTE” 

One or more malfunctions 

J 2 -N 

! 

J2-M 

< 1.0 


in any or all circuits. 

J 2 -N 

J2-C 

>200K 


J2-M 

J 2 -C 

>200K 


4.3 QUALIFICATION AND REQUALIFICATION 'T'ESTS. - Qualification and requalification 
tests shall consist of the tests of 4.2 and the environmental tests of 4.3.1. 


4.3.1 Environmental Tests 


4 . 3 . 1.1 High Temperature . With the conditions specified in 4.2.2. a through d established, 
the coolant supply placed in a suitable environmental chamber, and the controls set as specified 
in Table V, subject the coolant supply to the conditions specified in Table V to verify that it has 
sufficient cooling capacity to control the outlet temperature of each circuit at the lowest tempera¬ 
ture of the required range. All circuits shall be operating simultaneously (hiring this test. 
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TABLE V 


HIGH TEMPERATURE 



CONTROL SETTINGS ' 


CONDITIONS 


CIRCUIT 

OUTLET 

FLOW 

POWER 

AMBIENT 

AMBIENT 1 

TEST 


TEMP 

RATE 

DISSIPATION 

TEMP | PRESSURE 

DURATION 



(lb/hr ±5%) 

(watts min) 

(deg ±2 deg F) 

(inches Hg) 

(hr) 

1 

20 

33 

125 j 

100 

28 to 32 

1 

2 

40 

14 

43 

100 

28 to 32 

1 

3 

40 

120 

402 1 

100 

28 to 32 

1 

4 

40 

52 

120 

1 100 

1 28 to 32 

L-J_L 


4 . 3 . i. 2 Sensing Switches . With the conditions specified in 4.2.2. a through d established and the 
ALARM switch set to the "LOCAL" position, the sensing switches test shall be performed as follows: 


a. With the needle valve Vj (Figure 1) adjusted for a pressure increase from 62 to 70 psig 
for circuits 1 and 2 , the HIGH PRESSURE lamp shall flash at a rate of 3 to 5 flashes per 
second and the alarm shall ring in circuits 1 and 2 throughout the range. 

b. With the needle valve Vi (Figure 1) adjusted for a pressure increase from 82 to 90 psig 
for circuits 3 and 4, the HIGH PRESSURE lamp shall flash at a rate of 3 to 5 flashes per 
second and the alarm shall ring in circuits 3 and 4 throughout the range. 

c. With the needle valve Vj adjusted for a decrease in flow rate from 20 to 13 lb/hr for 
circuit 1, the LOW FLOW lamp shall flash and the alarm shall ring in circuit 1 throughout 
the range. 

d. With the needle valve V. adjusted for a decrease in flow rate from 6 to 0 lb/hr for 
circuit 2, the LOW FLOW lamp shall flash and the alarm shall ring in circuit 2 throughout 
the range. 

e. With the needle valve adjusted for a decrease in flow rate from 60 to 13 lb/hr for circuit 

3, the LOW FLOW lamp shall flash and the alarm shall ring in circuit 3 throughout the range 

f. With the needle valve adjusted for a decrease in flow rate from 33 to 13 lb/hr for circuit 

4, the LOW FLOW lamp shall flash and the alarm shall ring in circuit 4 throughout the range 

4 . 3 . 1.3 Shock Test . The coolant supply shall be subjected to two, 4-inch pivot drops and two, 
1-inch free fall drops upon its usual base. Upon completion of this test, visually inspect the unit 
for damage and repeat 4.3. 1 .1, except, in Table V reduce the temperature to room ambient and 
test duration to 15 minutes. 

5. PREPARATION FOR DELIVERY 

5.1 PRESERVATION AND PACKAGING. The coolant supply shall be preserved and packaged in 
accordance with Level B of Specification MIL-E-17555. 

5.1.1 Level B (Limited Military Packaging). Level B packaging is that which will afford adequate 
protection against damage during multiple domestic shipments, handling, and covered storage. 

5.1.1.1 Clewing. Cleaning for Level B preservation and packaging shall be in accordance with 
Method C-l of Specification MIL-P-116. 

5 . 1 . 1 .2 Unit Protection . The coolant supply shall be individually afforded unit protection in 
accordance with Method ID of Specification MIL-P-116. In addition, equipment packaged for 
Level B protection shall be sealed against water and dust by means of suitable wrapping. 

5 .2 REPAIR PARTS. Repair parts shall have preservation and packaging per the applicable 

repair parts list and its packaging supplement. 15 
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5.3 PACKING. The coolant supply shall be packed for shipment in accordance with 5.1. 

5.4 MARKING. In addition to any special marking required by the contract or order, the 
marking of the unit, interior packages, and exterior shipping containers shall be in accordance 
with Level B of Specification MIL-E-17555. 

6. NOTES 

6.1 HEATING AND COOLING. The coolant supply will provide coolant at the temperatures 
and flow rates for system and subsystem testing as shown in Tables VI, VII, and VIII. 


TABLE VI 
SYSTEM TEST 


CIRCUIT 

1 SET POINT (Nominal) _ 

RANGE i 

LOAD 

DISSIPATION 

(watts) 

Temperature 

(°F) 

Flow Rate 
(lb/hr) 

Temperature 

(°F) 

Flow Rate 
(lb/hr) 


45 

33 

20-65 

25-100 

125 max 


70 

14 

40-100 

8-50 

43 max 


64 

120 

40-100 

25-180 

402 max 


70 

52 

40-100 

25-180 

120 max 


TABLE VII 

SUBSYSTEM TEST NO. 1 


CIRCUIT 

SET POINT (Nominal) 

RANGE 

LOAD 

DISSIPATION 

Temperature 

CF) 

Flow Rate 

Temperature 

CF) 

Flow Rate 
Alb/M - 

i ; 

45 

33 

20-65 

25-100 

80 max 

2 

70 

14 

40-100 

8-50 

43 max 

3 

1 64 

120 

40-100 

25-180 

402 max 


TABLE Vffl 

SUBSYSTEM TEST NO. 2 


CIRCUIT 

SET POINT 

Nominal) 

RANGE 

LOAD 

DISSIPATION 

(watts) 

Temperature 

CF) 

Flow Rate 
(lb/hr) 

Temperature 

CF) 

Flow Rate 
(lb/hr) 

1 

51 

33 

20-65 

25-100 

45 max 

2 

70 

14 

40-100 

8-50 

43 max 

3 

64 

120 

40-100 

25-180 

402 max 
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3.2.9.4.3 Circuit 3 . When measured at the outlet of the coolant supply, the temperature 
and flow rate of the coolant shall be as follows: 

a. Temperature 40* to 100*F 

b. Flow Rate 25 to 180 lb/hr 

3.2.9.4.4 Circuit 4 . When measured at the outlet of the coolant supply, the temperature 
and flow rate of the coolant shall be as follows: 

a. Temperature 40* to 100* F 

b. Flow Rate 25 to 180 lb/hr 


3.2.9. • Exhaust. The temperature control system design shall allow the refrigeration unit 
to dissipate its heat into the room ambient as shown on Drawing 1900098. * 

*• *• •* • Condensation. The temperature control system shall be designed to minimize 
condensation. Provisions shall be provided to collect and dispose of the condensation that 
does form. 

3.2.9* 7 Filtering. Circuit 1 (IMU/Optics) of the coolant supply shall have a filter ireluded 
in the pump outlet line. The filter shall have a 40-micron nominal filtration capacity ynH a 
20 square inch minimum effective filter area. 

3.2.9.8 Tank. The coolant supply shall have a storage tank of 2-gallon capacity designed 
for nominal operating pressure of 40 psig, and a burst pressure in excess erf 90 psig. A 
relief valve shall prevent pressures in excess of 60 psig. 

3 * 2 *®* * Indicators. The supplier shall use only those indicators approved by the purchaser. 
The coolant supply shall have the following indicators: 

a. A lamp to indicate when the main power is applied to the refrigeration unit and 
circulating pump. • 

b. A lamp to indicate when the power is applied to the coolant pumps. 

e. Four inlet temperature gauges with a minimum range of 20* to 120*F graduated 
in increments of 2* F or less and with an accuracy of 1 percent over this range. 

d. Four outlet temperature gauges with a minimum range of 20* to 120* F graduated 
in increments of 2* F or less and with an accuracy of 1 percent over this range. 

e. An outlet pressure gauge on the pump with a 0 to 100 psi range. 

f. A flow meter for each circuit. Meters shall be capable of readings in the following 
ranges utilizing 95 percent or less of the total meter display and shall be graduated 
in millimeters (see 3.2.4.4.1): 
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